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ECONOMICAL MOTIVE POWER. 


THAT “A penny saved is a penny gained” we have 
been taught from our youth upward to implicitly 
believe, and this truism appeals to the electric light 
engineer with increasing force as time rolls on. For 
central station lighting, and for private installations 
where special motive power has to be provided for 
driving the dynamo-electric machinery, it is most 
essential that this should be obtained at the cheapest 
possible rate, but we are not aware that electricians 
have made any special researches upon this very im- 
portant point, which should certainly be the first con- 
sideration when once the conducting mains have been 
definitely decided upon. We have recently seen an 
excerpt from the Proceedings of the Institution of 
Civil Engineers, and it is decidedly worth the study of 
those who desire to be economical in the production of 
motive power. Mr. Joseph Emerson Dowson, C.E., 
has been comparing gas with steam power, and his 
results are highly instructive. 

In appendices numbered | to 8, he gives in tabulated 
form an imposing array of the most valuable informa- 
tion. Appendix I. contains the data of trials made 
with 10 steam engines, each of 8 H.P. nominal, and 
including specimens of the manufacture of Marshall 
and Co,, Davey, Paxman & Co., and Clayton and 
Shuttleworth. The mean indicated H.P. during the 
test, the ratio of brake to indicated H.P., and the coal 
consumed per indicated and brake H.P. per hour in 
Ibs. are given. In Appendix II. is tabulated a descrip- 
tion of boilers, of engines, the total indicated H.P., coal 
consumed and the kind employed. Mr. Dowson then 
proceeds to analyse the performances of such gas 
engines as those of Otto made by various manufac- 
turers, of Clerk, and of Delamare Debouteville. Ap- 
pendices III. and IV. contain particulars of the type 
of engine, nominal H.P., indicated and brake H.P. 
during trial, ratio of brake to indicated H.P., gas con- 
sumed per indicated and brake H.P. per hour in cubic 
feet and litres, description of gas used, the authority 
responsible for the data brought forward, and various 
other items of minor interest. Then comes the vital 
point of all, the cost per horse-power per annum. 
Taking into consideration coals at 10s. per ton, water, 
oil and waste, wages of fireman, repairs and insurance 
at 5 per cent., and a depreciation of 10 per cent. 
on prices erected, which include brick-setting and 
chimneys, Mr. Dowson comes to the following conclu- 
sions with respect to steam. 

For averages of 25, 50 and 100 indicated H.P., the 
cost per annum per H.P. comes out respectively 
£8 18s. 4d., £6 2s. 6d., and £4 8s, ld. For engines 


worked with ordinary lighting gas the prices for 
averages of 25 and 50 indicated H.P. are £10 15s. 2d. 
and £9 7s. 6d. respectively per annum per H.P.; these 
calculations include gas at 3s. per 1,000 cubic feet, 
water, oil and waste, wages of attendant, repairs and 
insurance at 2} per cent. and a depreciation of 10 per 
cent. on prices erected. So far it appears that motive 
power per se can be obtained considerably cheaper by 
the employment of steam engines than by using gas 
motors, but just here Mr. Dowson steps in to the rescue. 
With Dowson gas as the explosive mixture, it is caleu- 
lated for averages of 25, 50 and 100 indicated H.P., 
that the prices per H.P. per annum are reduced to 
£6 11s. 11d., £4 4s. 1ld., and £3 1s. 10d. respectively. 
This result is based upon the cost of coke at 10s. per ton, 
water for making Dowson gas and cooling engine, oil and 
waste, wages of fireman, repairs and insurance at 3 
per cent. and a depreciation of 10 per cent. on prices 
erected. The ratio of the cost of motive power ob- 
tained from steam and Dowson gas therefore stands 
in the approximate proportion of 9 to 6°5 for 25 H.P., 
6 to 4 for 50 H.P., and 4:4 to 3:1 for 100 H.P. Certainly 
the steam engines used during the trial were small, 
but as 8 H.P. nominal motors have been largely em- 
ployed for electric light installations the figures here 
given, if beyond the suspicion of being open to doubt, 
are very significant, and are worth taking the trouble 
to verify. Moreover, Mr. Dowson carries his estimates 
to as high as 100 indicated H.P., although probably the 
available brake H.P. would not reach more than from 
75 to 85 per cent. of this. 





It would be thought that every person who intro- 
duced the electric light into his establishment would 
be careful to ascertain the likelihood of danger from 
meddling with the apparatus in any way, and would be 
careful that every precaution against accident should 
be taken. Where this is neglected culpable carelessness 
is shown; but where the danger is well-known and 
is wilfully ignored, a stronger term is necessary to 
describe the conduct of the person so acting. To 
which of these classes a storekeeper in America who 
recently took liberties with his are lamp belongs, we 
are unable to say, but it would be wise on the part of 
the electrical company to do its best to ascertain in a 
court of law, with the view of deterring other practical 
jokers from following his example. In this instance 
the storekeeper connected a fine wire from his arc 
lamp to a metal railing in his store, so that any one 
touching either the wire or the railing would receive a 
shock. The electrician at the central station placed his 
hand on one of the pole pieces of the dynamo to see if 
the machine heated, and received a severe shock as 
the result of the storekeeper’s folly. We should think 
that an action for damages, at the very least, would lie. 





THE law suit against Sir Coutts Lindsay on account of 
the alleged vibration of the electric lighting machinery . 
at the Grosvenor Gallery and consequent damage to 
adjoining property, had a curious termination. Damage 
or annoyance was denied, but Sir Coutts, or the 
company with which his name is associated, offered to 
purchase at a valuation the lease of the complaining 


neighbour. The plaintiff evidently thought this was 
the best arrangement that he could make, and appears 
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to have readily consented. A juror was withdrawn, 
and the action fell through. It would perhaps have 
been more generally satisfactory if the question had 
been decided by the Court as to how far the vibration 
of electric lighting machinery may fairly be held to 
cause annoyance to adjoining tenants ; but, of course, 
the litigants had a perfect right to come to an arrange- 
ment, and were wise in doing 80. 





PROGRESS is being made by those statesmen who 
have taken the subject of technical education under their 
fostering care. Sir Henry Roscoe has framed a Bill 
proposing to authorise school boards, local authorities, 
and the managers of elementary schools to provide and 
maintain schools or classes for technical education. 
The Government has also resolved to lend its assist- 
ance to the furtherance of this worthy object, and Sir 
W. Hart-Dyke announced last week that on an 
early day leave would be asked for the introduction of 
a short Bill, which, it is understood, will be on the 
same lines as that of Sir Henry Roscoe. A National 
Association for the Promotion of Technical and Com- 
mercial Education has been formed, and its inaugural 
meeting will be held at the Society of Arts this 
(Friday) evening, under the presidency of Lord 
Hartington. This is a movement with which we are 
entirely in sympathy. 

WHAT are the insuperable difficulties in the way of 
long-distance public telephoning in this country? A 
good revenue could surely be obtained by establishing 
offices in large towns where any passer-by could step 
in and speak over the lines with friends in towns 
adjoining, or even in towns many miles away. Some- 
thing corresponding with the freedom of the telegraph 
seems to be called for. The United. Telephone Com- 
pany has had great opportunities, but it has made 
comparatively little use of them, its 13 per cent. 
dividend notwithstanding. So successful has the tele- 
phonic line between Paris and Brussels been that a 
similar line has now been opened between Paris and 
Rouen ; the charges, however, being only a third of 
those demanded for the first-named service. 








WE know now, approximately, what the snowstorms 
of six months ago cost the United Telephone Company. 
In another part of this issue is printed that company’s 
annual report, from which it may be gathered that the 
expenditure incurred in consequence of the snowstorms 
was upwards of £15,000—a sum so large that a little 
inquisitiveness on the part of the shareholders next 
Tuesday will only be natural. It would be interesting 
to know, if it were possible to obtain the information, 
how far the wholesale downfall of the wires was 
brought about by the use of indifferent material, and 
how far by injudicious arrangement of the lines. 





SHOULD threepenny telegrams ever come into vogue, 
Mr. Cox-Walker, if it so happens that he is still alive, 
will-be entitled to feel honest pride in the fact that he 
was the first to publicly advocate such desirable con- 
veniences. A reduction by one-half in the minimum 
charge for transmitting telegrams would be a very nice 
way of marking the jubilee of the telegraph, no doubt ; 
but unfortunately it cannot be. Mr. Cox-Walker has 
neglected to inform himself fully as to the facts, or he 
would know that, though a much greater amount of 
work has been rendered possible by the introduction of 
fast methods of transmission, the actual cost of 
sending each particular. message remains the same. 
The loss which so great a reduction as that suggested 
would incur would never be tolerated by the Treasury. 


RECENT ADVANCES AND IMPROVEMENTS 
IN THE APPLICATION OF ELECTRICITY 
TO RAILWAY WORKING. 


(Continued from page 70, Val. XX.) 








AUTOMATIC CONTACT MAKERS. 


IT is a question whether automatic block signalling 
will ever find a footing on British railways. However 
feasible, and however secure the system may be, there 
must ever be about it a degree of irresponsibility which 
will militate against it. Those responsible for the con- 
duct of railway traffic will probably never feel them- 
selves at liberty to adopt that which does not carry with 
it the responsibility of some human agency—some one 
who shall be directly responsible for the movement of 
every train, and for its safe conduct throughout any 
given section of the line. 











Fig. 4, 


Although this may be the case with automatic sig- 
nalling pure and simple, the same cannot be said with 
regard to that which combines automatic signalling 
with the action of a responsible human agent. It is to 
such a combination we look for greater security. Block 
signalling is all very well so long as the human machine 
fails to make mistakes ; but mistakes have arisen, and, 
we may fairly conclude, ever will arise. It is in the 
prevention of the power to make these mistakes that 
the automatic action becomes desirable, as providing a 
means for preventing the accomplishment of error—as, 
for instance, for preventing a signalman from clearing 
his section when the train has not actually passed 
out of it. 























Chief, as a means towards this end, is the contact 
maker operated by the passing train. Two of these 
contact makers have recently come under our notice, 
each of which appear to possess good qualities, and 
would seem to have stood the test of time. ; 

Both systems are illustrated. Figs. 1 and 2 represent 
that in use upon the Midland Railway, forming part 
of Mr. Langdon’s system of interlocking the electric 
needle block with the mechanical signals, and which 
has been in use for some three years at the several 
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block posts between Derby and Trent, a section of the 
London-Manchester fast train route. Fig. 1 is an end 
view, and fig. 2 a longitudinal view of the arrange- 
ment. <A represents a section of the rail to which is 
securely keyed the lever, B, centred at C, having its 
bent end, D, carried through an aperture provided for 
the purpose in a sliding frame, E. H, H, are uprights, 
securely fixed to the same plank as that which carries 
the lever, B. These uprights have serrated surfaces, 
and the sliding frame, E, is provided with springs, e, 
pressing firmly upon the serrated sides of H, the object 
being that the frame, E, shall remain fixed in any 
position in which it may be placed, and that it shall 
only be removable from that position to any other 
position by a reasonable degree of force. Attached to 
E is a small metal box, G, containing the electrical con- 





carries the apparatus is fixed upon a firm basis, quite 
independent of the sleepers, and the movement of the 
lever, B, is simply the result of the depression of the 
rail as the train passes over it. 

Figs. 3, 4 and 5, represent a mercury contact maker 
somewhat recently introduced by Messrs. Saxby and 
Farmer, the well-known railway signal contractors, of 
Kilburn, London. The patent is known as Buck’s, and 
it is said the arrangement has been in operation for 
over 18 months without failure, and that during this 
time it has not required any readjustment whatever. 

Fig. 3 illustrates the complete arrangement. A is the 
railway metal, B the lever operating the contact maker, 
controlled by the special form of fish plate, c, em- 
ployed to operate it. D is a rod connecting this lever 
to the contact box, E. This contact box is perhaps 











SLEEPER 





























tact maker, from which proceeds a small stud, seen in 
fig. 1, just above the end of the lever, D. F is an 
adjusting screw upon which D normally rests. Thus, 
when the lever, B, is depressed at its rail extremity, its 
end, D, will be raised ; it will first press upon the con- 
tact stud of G, and then, if necessary, lift the whole of 
the frame, E, still keeping the stud of G firmly pressed, 
thereby completing the electrical contact inside the 
box, G. On the depression of the rail, A, ceasing, that 
end of the lever will again be raised to the normal 
position of the rail, and in doing so D will fall back 
upon F, and restore the frame, E, to its normal position, 
leaving the contact of G free. 

This is the action which takes place on the passage 
of a train, and it will be seen that the principle which 
has influenced the inventor in its production has been 
the self-adjustment process obtained by the sliding 
frame, E, upon the uprights, H, H. The plank which 








better understood by reference to fig. 3, which affords 
an end or cross section view of it. As will be seen, it 
consists of a receptacle in which is placed a sufficient 
quantity of mercury to avoid forming contact between 
it and a platinum wire shown in the figure just below 
the letter E. This wire is insulated, and forms contact 
with one of the two wires leading to whatever form 
of instrument may be employed. The other wire is 
connected to the frame and completes the circuit. 

On a train passing over A the rail is slightly de- 
pressed, B is correspondingly operated and D raised. 
As the depression of the rail is effected by each vehicle 
as it passes, so the motion of B is a varying one, and 
the result upon E is to give it a to-and-fro movement, 
thereby placing the mercury within it in a state of 
agitation, and dashing it against the platinum wire at 
E, by which means the circuit is completed and the 
signal of the passing train obtained. 
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Fig. 5 illustrates the manner in which the apparatus 
is laid down in relation to the sleepers. Unlike mest 
other arrangements of the kind, it is not fixed inde- 
pendent of the sleepers, but made homogeneous with 
them, the whole being braced and bolted together, so 
that the movement of the one affects the movement of 
the other. A somewhat greater space between the 
sleepers, however, admits of a certain elasticity of that 
part of the rail to which the contact lever is connected. 
Of course, in this respect, the advantage to be gained 
is, that when the sleepers are fresh packed the entire 
arrangement moves with them, and is held in that 
position in relation to them in which it was originally 
laid down. 








ELECTROLYSIS OF ALUMINIUM SALTS. 
By ALEXANDER WATT. 





(Continued from page 592, Vol. 20). 


II. Haperiments with Alkaline Solutions.—32. In this 
experiment a solution of aluminate of soda was first 
prepared by digesting dried hydrate of alumina in excess 
in a strong solution of caustic soda, with the assistance 
of moderate heat, for several hours. When cold, the 
clear solution was decanted and used as an electrolyte 
in its most concentrated condition. A carbon anode 
was first used, but since this substance soon became 
disintegrated, under the action of the current, causing 
the solution to assume a dark brown colour, this 
material was subsequently abandoned and platinum foil 
substituted. With the bath prepared as above, a bright 
white deposit was at once obtained upon a cathode of 
sheet brass, but after a few minutes’ immersion the 
coating assumed a dull grey colour, which after about 
tweuty minutes’ further immersion became nearly black 
and pulverulent ; the deposit was readily brushed off 
with the finger. Several plates were coated in this 
solution, but the deposition gradually became more 
sluggish, until the bath finally ceased to yield a metallic 
deposit at all. In this case the films received upon the 
several plates were due to iron and other metallic im- 
purities existing in the alumina; aluminium itself 
would not deposit from this bath. 

33. The aluminate of soda was next tried in a more 
dilute form, the proportion of water being gradually 
increased, but the reduced solutions failed to yield a 
deposit of aluminium. 

34. The aluminate of soda solutions, of various 
degrees of concentration, were also tried at different 
temperatures, from warm to near the boiling point, 
with weak and strong currents, but no deposit of 
aluminium could be obtained. The deposits from these 
solutions invariably became, eventually, black. 

35. Aluminate of potash was next tried. This was 
prepared by digesting an excess of dried hydrate of 
alumina in a strong solution of potash with the applica- 
tion of heat; when cold, the resulting solution was 
decanted for use. From this bath a fine white metallic 
deposit was at once obtained with a moderate current, 
which soon assumed a light grey appearance. It was 
not aluminium, however. After several plates had 
been coated the solution ceased to act. A solution of 
the deposits gave evidence of several metals, with a 
doubtful trace of aluminium ; no positive evidence of 
the metal, however, could be obtained. 

36. The aluminate of potash solution was next diluted, 
by moderate additions of water at a time, and the re- 
duced solutions tried with gradually increased current, 
but none of these modifications was successful. A few 
strips of gilding metal, successively immersed, received 
slight deposits of white metal, but after a time the 
solution ceased to yield any deposit whatever. 

37. Cyanide of potassium was added to the above 
bath, when a newly prepared plate became slightly 
coated with a white film—not aluminium—but no 
deposit could be obtained upon a second plate, even 
with an increased current, 


38. The concentrated and reduced solutions were 
afterwards heated, progressing from warm to near boil- 
ing point, but no deposits of aluminium could be 
obtained from them at any temperature. 

39. Aluminate of potash, prepared from moist hydrate 
dissolved by a lump of caustic potash, was tried in this 
experiment. As before, a white metallic film was 
received upon the cathode, but after a short time the 
bath ceased to act, whether cold or hot. The deposit 
in this, as in the former cases, was found to be due to. 
iron and traces of some other metals derived from the 
alumina. 

40. In this experiment a sample of hydrate of alumina 
was prepared with great care, being twice precipitated 
with ammonia, with a view to eliminate, if possible, all 
traces of foreign metals. Pure caustic potash was used _ 
to dissolve the hydrate. Even with these precautions, 
a white metallic film, not due to aluminium, was 
obtained, but the bath soon became exhausted of its 
foreign metal, while the aluminium absolutely refused 
to deposit. The bath was tried, as before, both cold and 
hot, with progressive increase of current, but without 
success. 

41. Aluminate of potash with a large excess of the 
alkali was tried at various temperatures, but the solution 
failed to give up its aluminium. 

42. Aluminate of soda solution with phosphate of 
soda added did not yield a deposit of aluminium. 

43. In this experiment a sixteen-gallon tank was 
partly filled with astrong solution of caustic potash, and 
China clay gradually added, with vigorous stirring ; 
heat was applied, and after several hours the bath was 
tried. Carbon plates were used for the anodes, and a 
brass plate for the cathode. After a short immersion 
the negative electrode received a uniform coating of 
white metal, which eventually assumed a dull grey 
colour. The deposit when examined was found to con- 
tain iron, carbon, silicon, and traces of other metals, but 
the metal aluminium was absent. After atime the 
bath ceased to yield any deposit whatever. 

44. A fresh bath of aluminate of potash was prepared 
by precipitating the hydrate from a solution of potash 
alum with a solution of carbonate of soda, and dissolving 
the well washed and pressed hydrate in a concen- 
trated solution of potash. A platinum anode and gild- 
ing metal cathode was used. The electrodes were 
allowed to remain in the bath, undisturbed, for about 
19 hours, when it was found that a black spongy mass 
was floating on the surface of the liquid ; a quantity of 
similar matter rested on the surface of the cathode, and 
a further portion had deposited upon the bottom of the 
vessel—a porcelain capsule. The black mass was col- 
lected, washed, and pressed into a flat cake (in which 
condition its particles were firmly adherent), and 
afterwards dried and heated upon a piece of sheet cop- 
per over a Bunsen burner, when it assumed a light 
brown colour. As the heat approached to redness, 
minute globules of shining metal, resembling tin, 
appeare | throughout the mass. It was not aluminium, 
however. It may be here stated that the experiments 
being conducted with a view to deposit aluminium, if 
practicable, a close examination of the various “ foreign 
metals,” as we have called them for the sake of con- 
venience, was not entered into. Ata future time the 
writer may, however, make a few experiments in this 
direction, for it is certainly interesting to find traces of 
from three to five different metals derived from the 
various solutions of hydrate of alumina in caustic 
potash which these experiments indicated. 

45. A fresh bath of aluminate of potash was thus 
prepared : hydrate of alumina was precipitated from 
potash alum by carbonate of soda, and the hydrate 
thoroughly well washed with boiling water; this, 
when drained and well pressed, was afterwards re- 
dissolved it: pure hydrochloric acid. The hydrate was 
again thrown down, after dilution with distilled water, 
by ammonia, and the precipitate well washed, drained 
and pressed as dry as possible. On adding a lump of 


pure caustic potash to the pasty hydrate, violent action 
ensued, with evolution of considerable heat, accom- 
panied by a hissing noise, 


After a time the clear 
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liquor was decanted from the undissolved hydrate, and 
moderately diluted with distilled water. This solution 
yielded a white metallic deposit upon a strip of clean 
brass, readily soluble in hydrochloric acid, but it was 
not aluminium ; a trace of iron was present in a solu- 
tion of the deposit, and so, also, was another metal, the 
character of which was not determined for the reason 
stated. A second plate was immersed, after a short 
time, when a bright white film was again obtained, 
having the character of the former. A third plate was 
subsequently placed in the bath which at first received 
a white metallic film, but this soon assumed a yellow 
tint. This film, when treated with hydrochloric acid, 
evinced but little chemical action (7.¢., evolution of 
gas), but the plate, on both sides, assumed the colour 
of blued steel. No aluminium was present. 

46. Carbonate of potash was added to the above bath, 
but without presenting any advantage. 

47. An attempt was made to determine whether the 
presence of silicon would favour the deposition of alu- 
minium. For this purpose a bath composed of hydrate 
of alumina and kaolin, digested in a strong solution of 
potash, was used. From this bath white metal was 
deposited at first, but this soon assumed a dull dark 
grey colour. After about six hours’ immersion of the 
cathode (a plate of brass) the metal at first deposited 
became partially redissolved, leaving portions of the 
film in a loose, scaly condition, beneath which there 
was a black layer of a non-metallic character. The 
metal scraped from this plate was freely acted upon by 
hydrochloric acid, and gave evidence of the presence 
of zinc (derived from the hydrate) and iron ; a grey 
deposit, insoluble in the cold acid, and having a slight 
metallic lustre, deposited at the bottom of the test 
tube, which was probably silicon derived from the 
kaolin. When heated, the grey deposit became dis- 
solved in the hydrochloric acid present in the tube. 

48. Finely powdered kaolin was boiled with a strong 
solution of caustic potash for a considerable time, and 
the solution thus obtained was afterwards diluted with 
water. The clear liquor was used warm, and soon gave 
a bright metallic deposit, which, however, soon became 
dull, and finally of a dark grey colour. After several 
plates had been coated in this bath the solution ceased 
to act; no deposit of aluminium could be obtained. 
The object of this experiment was to try again if the 
presence of silicon would promote the deposition of 


aluminium, it being electro-negative to the latter 


metal, but the trial was unsuccessful. 

49. With a view to ascertain if the presence of carbon 
in the electrolyte would assist the reduction of alumi- 
nium, aluminate of soda solution with a large addition 
of carbonate of soda was tried, but the result was 
unsatisfactory. 

50. Cyanide of aluminium was next tried, a bath 
being prepared by digesting recently precipitated alu- 
mina in a concentrated solution of good cyanide of 
potassium. As in all the former cases, a bright white 
metallic film was at first obtained, but after a short 
time the bath ceased to yield a deposit. Cold and hot 
solutions were successively tried, with weak and strong 
currents, but aluminium could not be obtained from 
either of them. 

(To be continued.) 








INSULATION OF ELECTRIC LIGHT CON- 
DUCTORS. 


(Concluded from page 587, Vol. 20.) 


VARIOUS COMPOSITIONS. 


These are too numerous to mention ; so many mix- 
tures of tars, waxes, resins, oils, and insulating oxides 
have been used. It may be said of them generally that 
the insulation is low, even under the most favourable 
circumstances, that they cannot withstand a high 
temperature, and that there is a great difficulty in pre- 


paring them so that they shall be neither too brittle 
nor too soft. China clay is a common admixture, but 
has the effect of making the compound too brittle, be- 
sides lowering the insulation. 

One of the principal objections to the use of such com- 
positions, isthe difficulty of working the component parts 
into a thoroughly homogeneous mass. Most of them 
fail precisely in this respect. 

Although the natural properties of many of the ma- 
terials employed may be excellent either as regards 
insulating properties, endurance, or heat resisting 
attributes, they may not be exactly in the condition 
required for the particular purpose, and to bring them 
into this condition it may be often necessary to use in- 
gredients which may neutralise, or at all events 
diminish the good qualities possessed by these materials 
when in a natural state. 


VARNISHES. 


These are used over a first covering of cotton, flax, silk, 
orhemp. The principal ingredientsare, asa rule, shellac, 
India-rubber, and boiled oil. Not infrequently too | 
much reliance is placed on their insulating qualities, 
for they are too brittle and insufficiently adhesive, not 
to mention other defects, to warrant their employ- 
ment as insulating materials, or even as a protection to 
those substances which in themselves are so imperfect 
as to require additional safeguards, 


GuTTA-PERCHA. 


The nature of gutta-percha is so well known that it 
is needless for us to dwell upon its qualities at any 
length. : 

Second only to India-rubber in its adaptability for 
the purpose of covering conductors, both from a 
mechanical as well as electrical point of view, it is in 
many respects far inferior. 

Excellent as most classes of gutta-percha are when 
kept in an even temperature or under water, they 
become unreliable when exposed to sudden and ex- 
treme changes from heat to cold and from wet to dry, 
and lose, under these conditions, most of their mechanical 
attributes, and even in the best qualities the conductor 
is apt to lose its centering when the leads are ex- 
posed to more than normal temperatures. 

No doubt under favourable circumstances and with 
careful treatment electric light leads insulated with 
well protected gutta-percha may last some time 
when currents of ordinary strength are employed, but 
where very powerful currents are required gutta- 
percha should not be used. Bad metal joints in the 
conductor (a common weakness in electric lighting 
systems) are more to be dreaded where the leads are 
covered with gutta-percha than perhaps in the case of 
any other material. The failure of the gutta-percha 
cables laid down for a certain electric lighting installa- 
tion on a large scale bears out our opinion. 


INDIA-RUBBER. 


This material is, in the opinion of many, not only 
the best insulating covering for electric light con- 
ductors, but some might almost go so far as to 
affirm that, putting aside questions of a commercial 
character, it is the only one which should be em- 
ployed for this purpose. 

While eulogising Inadia-rubber, it must be understood 
that we refer to material properly prepared, and un- 
stinted as to quality and quantity. The occasional 
failures of rubber covered leads, are entirely due to 
careless or ignorant preparation, or to the employment 
of material indifferent as to quality, and of insufficient 
quantity. It has not infrequently come under our 
notice that middle men have obtained contracts for 
supplying and putting up conductors for a price at 
which no manufacturer could even make decent leads. 
The result of such work must inevitably be speedy 
collapse of the system, perhaps fire. 

Some reasons for giving the preference to India- 
rubber are :— 

Its ready adaptability to the covering of wires, a 
feature absent in most, if not all other materials, ex- 
cepting gutta-percha. 
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It possesses very high insulating qualities. 

It is elastic and very tough, consequently it suffers 
but little from pressure, torsion, or blows,and conductors 
covered with it can be safely and easily taken up, re- 
laid, or moved about at will. 

It withstands abnormal temperatures. 

It is not affected by sudden and extreme changes from 
wet to dry, or from heat to cold. 

It can be employed with equal security under cover 
or out of doors, overhead or underground. 

The thickness of India-rubber with which it is 
necessary to cover the wires will depend on the position 
in which the leads are placed, and on the currents they 
are intended to carry. The former is without doubt 
the more important consideration, for a lead which 
will safely carry a certain current when kept dry might 
speedily fail when exposed to much moisture, though 
the electromotive force employed remained the same ; 
and a covering which, while the lead is within the 
reach of no possible violence, might answer admirably, 
would prove utterly inefficient where the conductor is 
exposed to rough usage, or subject to all sorts of 
dangers. 

The question of insulation is so closely allied to the 
mechanical conditions, though only claiming a secondary 
position, that it is impossible to separate the two 
qualities. We must confess that, owing to existing 
circumstances, we find ourselves unable to arbitrarily 
define what amount of insulation should be looked for 
in eléctric lighting circuits. No doubt there should be 
some standard adopted, but how to arrive at one seems 
difficult, on account of the many different points which 
must be considered. 

India-rubber, when of good quality and well applied 
mechanically, so readily fulfils all the demands upon 
it that an almost incredible callousness exists with 
regard to investigation of the electrical conditions 
which accompany its employment in different positions 
and under varying circumstances. So much so is this 
the case that we believe very few of even the best 
known manufacturers could state what electromotive 
force their different types of leads could be relied 
upon to withstand under varying circumstances, and 
what insulation they would give under the innumerable 
conditions of position in which they might be placed. 
Of course they know roughly from long practice that a 
certain class of lead will give satisfactory results under 
known circumstances, and as these are altered, so, 
within certain limits, they must change their type of 
covering. 

It must be understood, however, that while thus 
criticising the manufacture of electric light leads, we 
do not refer to the original treatment of raw rubber for 
application to the covering of conductors for electric 
lighting or for any other purpose. This is a branch of 
the manufacture closely scrutinised, carefully experi- 
mented upon, and, so far as the chemical and mechanical 
preparation is concerned, reduced to an exact science. 
There would be nothing left to desire were the subse- 
quent treatment, from an electrical point of view, as 
carefully conducted. Competition is so keen, the time 
so limited, and the price so low, that manufacturers 
find themselves compelled to hurry on with the making 
of their leads without entering into experiments and 
scientific enquiry as to the capabilities of various 
adaptations of rubber under different conditions, rely- 
ing on the excellent qualities which this material is 
known to possess. 

It is argued that the many conditions with regard to 
position under which the leads may be placed, and the 
different electromotive forces used, preclude, from their 
almost infinite variety, any standard insulation being 
determined ; for instance, the electromotive force 
employed in some cases may be only 30 volts, while in 
others the leads may have to withstand 8,000 volts ; the 
. conductors may be placed in almost every conceivable 
position, and no one supposes that a manufacturer will 
use the same quantity of insulating material, or, indeed, 
the same quality under all these varying circumstances. 

No doubt, as matters stand, these arguments are 
entitled to some consideration, but an outsider would 


naturally ask why a customer cannot specify the 
number of volts he wishes the particular leads to carry, 
and the positions in which he means to place them, or, 
at all events, employ some competent engineer to deter- 
mine the matter on his behalf. No doubtsuch a course 
is carried out in some large installations, but as a 
general rule such a proceeding we believe to be the 
exception. 

A point to which we have previously referred, and 
which, as we have already stated, has not received the 
attention it deserves, is that of the conduction of heat 
in the insulating material itself. 

It might be assumed that India-rubber being a poor 
conductor of electricity, would also prove a bad con- 
ductor of heat, consequently wires covered with this, or 
other highly insulating material, would be subject to a 
greater accumulation of internal heat than substances 
possessing lower insulating qualities. This would, toa 
certain extent, no doubt be a drawback to the employ- 
ment of rubber for electric light leads, were it not for 
the fact that a much thinner coating (and therefore 
easier conduction of heat) of rubber can be used than 
of any other material, having due regard to the reten- 
tion of the necessary mechanical and_ electrical 
efficiency. 

It is argued that as compound India-rubber conducts 
heat better than air does, the heat is dissipated more 
quickly from a wire covered with India-rubber com- 
pound than would be the case were a naked wire 
employed. Against this theory it is urged that if air 
is to be compared with India-rubber only as a conduct- 
ing medium the idea would be correct ; practically this 
is not the only consideration, the important feature of 
convection having been overlooked. In the case of a con- 
ductor surrounded by air only, the molecules are dis- 
turbed by convection, and place is made for air at a 
lower temperature, thus relieving the conductor of a 
part of its heat. It is evident that this cannot take 
place where the wire is covered with rubber, as the 
molecules, in this instance, though heated, remain un- 
moved, and only transmit the heat by conduction. It 
is thus argued that no analogy exists between the means 
by which heat is taken from wires placed under these 
different circumstances. 

We have been frequently asked to recommend some 
type of lead combining the necessary qualities. It can 
be easily understood that to faithfully execute such a 
commission would far exceed the limits, and, indeed, 
the intention, of the present article. It would be 
necessary to consider the varieties of work to which the 
conductors might be put, and the different positions in 
which they might be placed, and every different case 
would require a different type of lead. For general 
purposes, bowever, and where no abnormally high 
electromotiv. forces are employed, we can suggest 
certain types as likely to give satisfactory results. 

The rubber must, in the first place, be of good quality, 
so that even when a thin coating has to be employed 
(on many kinds of indoor work for instance), the 
necessary insulation may be assured. The thickness of 
covering must, in all cases, be sufficient to guarantee 
protection against mechanical injury, and this con- 
sideration duly complied with, the quality of the 
material may be varied, within certain limits, according 
to the insulation necessitated by the position of the 
leads. 

For indoor work where the leads are not exposed to 
any great risk of mechanical injury, the conductor 
should be first covered with a lapping of cotton, followed 
by a layer or layers of pure rubber strip, then coated 
with a tape, and having an outer protection of waxed 
cotton or silk braid. This type of lead will give high 
insulation, and will be found of a convenient size 
for taking through small pipes, along passages, &c. 

For out of doors, for underground work, or for 
where the lead may be exposed to rough usage, the 
conductor should be covered +7:th several coats of com- 
pound rubber, followed by linen tapes compounded 
with India-rubber, and .. xu protected with hemp or 
jute braiding thoroughly -ompounded. The number 
and thickness of the coats of compound rubber will 
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depend on the work and on the exposure to which the 
leads may be subjected. As an additional protection 
the leads should be taken through lead or iron pipes, 
and if laid underground, the pipes should be placed in 
troughs of cement or other material. 

The reason for using. compound rubber in the last 
mentioned type for out of doors or underground work, is 
that the employment of pure rubber to a thickness 
sufficient for ensuring the lead against mechanical 
injury, would be a very expensive process, whereas the 
compound rubber, whilst giving quite high enough 
insulation, and from its thickness being mechanically 
strong, is of much less cost. 

In all cases where rubber is used the wires should be 
tinned, and though costing a little more, we strongly 
recommend for out of doors or underground work, 
the employment of vulcanised rubber, for thus prepared 
it is almost absolutely impervious to extremes of 
temperature. 

With respect to some of the less known processes 
named in the course of these articles, no doubt cases 
can be found in which they have proved successful, 
just as some India-rubber covered cables have been the 
reverse ; but we need scarcely point out that occasional 
success does not prove that a system is sound, any more 
than in the second case would it be fair te condemn 
India-rubber which it is known has stood the test of 
time. 


AN ELECTRICAL DISTRIBUTOR (BRUNET 
SYSTEM.) 





IT is curious to note the rapidity with which an idea 
that has once entered into the domain of applied science 
is developed and improved upon. Some years ago we 
(La Nature) drew attention to the ingenious automatic 
contrivances to be seen in London and Paris at the time 
of the exhibitions. By puiting a penny into the slit, a 
little scene was acted, and the figures in it set in 
motion to the great delight of juvenile visitors. After 
these came the automatic weighing machines, showing 
your weight when you step upon the little platform 
with which the instrument is furnished and slip a 
penny into the slit. From these it was but a step to 
the distributors, 7.¢., apparatus which deliver some 
object, a box of matches, post-card, &c., on receipt of 
the coin representing its value, and these have now 
appeared under many forms more or less clever and 
ingenious. It is evident that these distributors, which 
are really automatic vendors, are likely to become of 
great service in large towns, and may be adapted to 
innumerable purposes. 

We will now describe a new distributor of this kind 
which is frequently to be met with in the streets of 
Paris: this apparatus, invented by M. Brunet, is 
employed for distributing the Petit Journal on pay- 
ment of a half-penny, but it is chiefly used for the 
distribution of small boxes of sweetmeats on payment 
ofa penny. This apparatus contains improvements on 
the preceding ones, and we think a description of it 
will be interesting. 

The apparatus in question may be applied to the sale 
of any object, the weight and volume of which are 
constant at the prices of }d., 1d., 50 centimes, 1 franc, 
5 frances, 10 francs, 20 frances, &c. While the other 
distributors work by means of amore or less ingenious 
and improved mechanism, M. Brunet’s is worked by 
electrical machinery set in motion by the introduc- 
tion of the coin. 

One point which it is very important to note, is that 
this distributor is the first (and up to the present the 
only one) that is entirely self-acting ; directly the 
required sum has been dropped into it, the commodity 
sold is pushed out, whereas in all other distributors 
now in existence, the purchaser, after having put in 
his penny, is obliged to act himself, having either to 
open a drawer containing the object required, or to work 
a lever, or to do something of the kind; in other 
words, he has to supply a force which is indispensable 












to the working and which the apparatus is incapable of 
producing alone. 

The subjoined diagram will enable us to explain the 
working of the apparatus. 

The electro-automatic distributor consists of a dis- 
tributing wheel, A, the circumference of which is 
divided into compartments equal in size, in which are 
placed the articles to be sold, which are constant in 
weight and bulk. They are distributed one by one 
at X, as the wheel performs its revolution. 
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On the other side is a flat tube, T, in which the coin 
is placed (a penny, forinstance.) At the middle of the 
tube are two points of contact, M and N, separated by a 
space equal to the diameter of a penny. 




















Fie. 2. 


At the bottom of the apparatus is a battery, the 
current from which, passing through the electro- 
magnet, E, is only interrupted between M and N, 
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If we place a penny in the tube it falls as far as the 
two points, M and N, where it is held. It thus closes 
the circuit of the current which passes through the 
coin itself, and works the electro-magnet, E, placed 
placed above the distributing wheel. The armature 
being attracted to F, is balanced at G, and thus raises 
at its extension the litile hammer, H, which was caught 
in one of the teeth of a circular rack placed at the back 
of the wheel, A, and keeping it still. The wheel, 
therefore, being released, and impelled by the weight 
of the packets to be distributed, begins to turn and 
slips out at X,a packet which falls upon an inclined 
plane and passes out. 
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We must observe that the point of contact, M, is mov- 
able, and forms part of a copper bell-crank lever, 
pivoted at L, its other arm being terminated by a rod, K, 
placed in front of the divisions of the distributing 
wheel. On the latter beginning to turn, one of its 
divisions raises the rod K, the lever turns at L, and the 
contact, M, becoming further removed from N, the coin 
drops into the box. The current being thus inter- 
rupted, the armature of the electro-magnet is brought 
back to its original position by a spring, R, the hammer, 
H, holds the wheel again by catching in the next com- 
partment ; the apparatus is thus brought to rest and 
ready to deliver another packet as soon as another 
penny is introduced. 

Moreover, above the wheel is a series of tubes filled 
with packets, which by their weight refill the empty 
compartments beneath them. A weight, B, the cord of 
which passes round the pulley, C, has the effect of in- 
creasing the force of rotation. A little door closes the 
slit for the money as soon as the last packet is delivered. 
Lastly, an electric bell placed in the circuit announces 
the reception into the box of each coin. 

Fig. 1 shows the outward appearance of the distri- 
butor. A boy is represented putting a penny into the 
slit ; the packet of sweatmeats falls into a little trough 
at the left below the letter P in the word pastilles. 
Fig. 2 represents the distributor open so as to show the 
mechanism. 





PRACTICAL ELECTRICAL MEASUREMENT. 





By J. SWINBURNE. 





(Continued from page 598, vol. 20.) 





WATTMETERS—(continued). 


* Mr.tFerranti’s meter is on the same principle as M. 
Faure’s. It hasa short vertical electromagnet, with a 
space filled with mercury at its upper pole. The elec- 
tricity flows round the magnet core and is then led into 
the iron. 1% flows from the iron into the mercury, and 
flows through the mercury radially to the other ter- 
minal. As the mercury has a radial current, which is 
crossed by the lines of induction from the magnet, it 
rotates. A small vane is immersed in the mercury and 
rotates with it. This vane works the counting mechan- 


‘ism, which is a very beautifully made meter train, 


about the size of a watch, the various pivots being 


made to work as smoothly as possible in carefully 
jewelled holes. 

In such an instrument the torque is not proportional 
to the square of the current unless the iron is so 
slightly magnetised that the induction in it varies as 
the magnetising force. Mr. Ferranti has, therefore, 
made the iron in the form of a short cylinder, and it is 
very slightly magnetised. This introduces another 
trouble, as v>.e persistent magnetism error comes in. 
The friction of the mercury and counting mechanism 
also does not follow any simple law, so that a meter 
made to read correctly at one current, does not 
read correctly at another. Most people would 
have given up the design on meeting such diffi- 
culties as these, but Mr. Ferranti made an exhaustive 
series of experiments, making meters with every con- 
ceivable form of magnet, vane, and mercury vessel, 
with the end in view of making a meter in which the 
various errors would neutralise one another. After 
some years of work, the meter has been made intoa 
commercial instrument, and is now in the market. Mr. 
Ferranti is now working out a meter for alternating 
currents. This is a modification of that just described, 
with the electromagnet laminated and compound 
wound. 

Profs. Ayrton and Perry’s meter consists of a clock 
with a coil attached to its pendulum or balance, and 
another fixed in such a way that when the circuits are 
made fora moment with each swing of the pendulum or 
balance, the clock is accelerated or retarded. One coil is 
of high resistance, and is in shunt to the house circuit, so 
that its current is proportional to the electromotive force, 
and the other carries the main current or part of it. 
The retarding effect is thus proportional to the pro- 
duct or to the power used. The amount the clock loses 
or gains in any period is thus proportional to the energy 
used during that period. The inventors have gone into 
the matter thoroughly, and find that small accelerations 
or retardations are exactly proportional to the force. 
As a clock is a very accurate instrument, an increase or 
decrease of vibration frequency may be small, and may 
still be large in comparison with any variation due to 
bad regulation of the clock. As this meter measures 
energy it may be used to measure the quantity in an 
ortiinary parallel installation, but it will also do for 
work where both the electromotive force and ‘current 
vary from time to time. It is simple to make, as all 
that is necessary is to add the coils and make and break 
mechanism to an ordinary clock, and to regulate it 
again. 

It may be necessary to set such a meter carefully, so 
that the earth’s field does not affect it. It is only 
necessary to break the circuit of one of the coils, but 
this must be the electromotive force coil, as there would 
no doubt be difficulty in shunting the current round 
the current coil, and making a contact whose resistance 
would not interfere with the accuracy of the results. 
The high resistance coil must also be on the balance, as 
it would ke difficult to lead a large current to a moving 
coil. It is therefore impossible to avoid any earth’s 
field error by having the contact breaker in the circuit 
of the fixed coil and a constant current in the moving. 
To avoid the earth’s error the coil must, therefore, be 
made to swing north and south. Two coils might be 
arranged astatically, but the writer, who has not seen 
this meter, does not know if that is done, or if the 
earth error issufficiently importanttodemand it. Profs. 
Ayrton and Perry’s meter is made by Messrs. Latimer 
Clark, Muirhead&Co. Price,£10. Itis called an “erg- 
meter.’ Why not “ joulemeter” to match “ voltmeter,” 
“ammeter,” &c.? Following the same nomenclature, 
such an instrument as Mr. Ferranti’s ought to be called a 
“coulommeter,” or “coulombmeter.” Coulommeters 
are generally graduated in ampére-hours. This is 
objectionable, as “ ampére-hour” is a barbarous per- 
version of terms, and there is no advantage in such a 
practice, as consumers are charged either by the 1,000 
watt-hour, another horrible unit, or by the lamp-hour— 
generally by the lamp-hour. Ifthe meter is to be used 
without a coefficient it should be graduated in lamp 
hours ; the lamps used being known to the maker of 
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the meter before it is marked; otherwise the meter 
should be graduated in coulombs. 

The Cauderay meter, which was described some years 
ago in the REVIEW, consists of a small cylinder with 
pins on it, like a musical-box barrel. This is driven 
at constant speed. An ammeter is placed so that the 
end of its index moves aiong the barrel from end to 
end as the current increases from () to its full value. 
There is a little wedge-shaped piece on the end of the 
index, and when a pin passes, it presses the index 
away from the barrel in a direction at right angles to the 
direction of movement of the index due to the 
ammeter. The index is thus quite free except when 
the pin is gearing and pushing it back. The barrel 
has more pins at one end than at the other, so that 
when the current is large the index is pushed back 
more frequently. A bar is arranged behind the index, 
so that whenever the index is pushed back the bar is 
moved too. This bar works the counting mechanism 
by means of a ratchet arrangement. As the barrel goes 
at a constant speed, and the pins are arranged on the 
barrel so that the frequency of the pushes given to the 
index and bar vary as the current, the counting mecha- 
nism records the quantity of electricity passed. The 
barrel is driven by a heavy balance with a driving 
escapement. The balance is connected with two soft 
iron armatures, which receive an impulse once in six 
vibrations or so. This balance is so arranged that it 
gets an impulse at starting, so that the meter always 
starts. The driving mechanism is connected in shunt 
to the house, so that it starts as soon as the main switch 
is turned on. 
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The ammeter is rather rough ; but it is being replaced 
by a dynamometer-ammeter. This will admit of the 
instrument being wound as a coulommeter or joule- 
meter ; and it will do for alternating currents approxi- 
mately when used on the lamp circuit. 

Mr. Edison, Dr. Hopkinson, Profs. Ayrton and 
Perry, and many others, have designed meters contain- 
ing motors driving various kinds of brakes. Various 
more or less complicated meters, containing clocks, 
have also been designed by Mr. Swan and others. Mr. 
Boys has taken out several patents for electric meters 
and integrating apparatus ; but as these have not come 
— the market yet, it is not necessary to describe 

em. 

Dr. Siemens’s meter, fig. 15, which was illustrated and 
described in Industries of June 10th, may be taken as 
an example of the motor meters. It consists of a motor 
with a permanent magnet. The armature of the motor 
is in shunt to a resistance in the main circuit, so that 
the torque varies as the current. The motion is resisted 
by a cylinder of copper, which is arranged between 


the outside of the field magnet and an extra soft iron 
stationary armature. The revolutions are counted by 
an ordinary meter train, Which arrangement is included 
in Professors Ayrton and Perry’s patent of 1832. 

This meter has many sources of error. The resistance 
in the main circuit is very objectionable, as already 
explained, in connection with Mr. Edison’s meter. 
Any back electromotive force in the armature prevents 
the torque being strictly proportional to the current in 
the main circuit. The resistance of the brush contacts 
may vary considerably, and will probably increase very 
much in proportion to the whole meter circuit, when 
the meter has been running for some months in a place 
of the sort usually allotted to gas meters. The torque 
needed to turn the copper cylinder between the magnet 
and armature varies as the speed, and the meter would 
no doubt register fairly accurately if there were no 
friction ; but the friction is always a large part of the 
whole load. The result is that the meter does not 
begin to register till the current has reached a certain 
value. Dr. Siemens proposes to get over this by using 
two meters, one being calibrated for small currents, 
and the other for large, one or the other being put into 
circuit by an electromagnet; but this arrangement 
would also be inaccurate. 

The difficulty arising from the resistance in the main 
circuit in motor meters may be overcome by using an 
electro-magnet instead cf a permanent field magnet, 
and having the core very soft and slightly magnetised. 
The field magnet is excited by the main current, and 
may easily be made without appreciable resistance. 
The armature is then put in a high resistance circuit in 
shunt to the installation ; any slight resistance at the 
brushes is then insignificant. In Mr. Ferranti’s meter, 
which is really a form of motor meter, there are no 
brush contacts, and the resistance is inappreciable. 


WINDING OF VOLTMETERS. 


Though the subject of these papers is not the mann- 
facture of instruments, there are some questions re- 
garding winding which must be discussed. 

Some years ago it was generally supposed that volt- 
meters should be wound with German silver, because 
its temperature coefficient is small. Lately, however, 
the practice has been altered, and it is generally, but 
erroneously, considered best to wind with copper, 
because, though its temperature coeflicient is greater, 
the power absorbed by a given volume at a given cur- 
rent density is less. 

The error due to differences of temperature must 
be due to differences of temperature of the room, 
or to rise of temperature due to the current in 
the coils. Ifa voltmeter wound with copper wire and 
calibrated at 50° C. were used in the engine-room of a 
steamer, it would read about 5 per cent. too low, 
whereas by the use of German silver, with its in- 
gredients in proper proportion, the error would be 
comparatively small. German silver is very much 
better than copper, as far as alterations of external tem- 
perature are concerned. Platinum silver and gold 
silver alloys need not be discussed, as they are too ex- 
pensive for ordinary use in voltmeters. 

The rise of temperature due to the current depends 
chiefly on whether the voltmeter is used continuously 
or not. It has already been pointed out that most volt- 
meters have persistent magnetism errors, and should 
therefore be provided with keys so that the error does 
not come in. The instruments which have persistent 
magnetism errors are just those that take a great deal 
of power to work them, and are therefore apt to get 
hot if left on. The error from rise of temperature due 
to the current or power error is therefore avoided by 
the key, which also avoids persistent magnetism errors. 
Such instruments as Sir Wm. Thomson’s “graded” 
galvanometer take so little power, even when wound 
with German silver, that the power error is less than 
the room error. 

Profs. Ayrton and Perry read an elaborate paper 
before the Physical Society (June 13th, 1885), in which, 
starting with certain assumptions, they showed that to 
make the power error least voltmeters should be wound 
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with German silver.. The writer dissents entirely from 
this view, as the assumptions are unwarrantable. 

If two voltmeter coils of a certain volume were 
wound with copper wire and German silver wire re- 
spectively, and the wires were of the same size so that 
the number of turns were the same, the power spent in 
the German silver coil would be very much greater 
than that in the copper coil, if the current, and, there- 
fore, the ampére turns, were the same in both. The 
specific heats taken by volume would not be widely 
different in the two cases, so that the German silver 
coil would rise to a higher temperature in a given short 
time than the copper, and though the variation in re- 
sistance per degree of rise of temperature for a copper 
coil is much greater than for a German silver one, the 
German silver coil would rise s0 much higher that its 
percentage alteration of resistance would actually be 
greater ; that is, assuming the temperature coefficient 
generally given in books and tables. This would also 
be true when the ampére turns were the same in both 
cases, and the coils wound to work with the same 
electromotive force instead of the same current, if the 
insulation occupied no room. 

In a fine wire galvanometer coil, the insulation, 
instead of being a mere thin skin outside the wire, 
occupies four or five times the space that the wire 
does. If a voltmeter wound with reasonably small 
wire, as for instance for 100 or even 50 volts is made 
with copper wire, the insulation will cut down the 
volume of the copper so much that it would have been 
better to have used German silver with a co-efficient of 
‘044 per cent. per degree C. 

The question may be asked, What is German silver ? 
Mr. George B. Prescott has lately been looking into the 
matter, and finds that writers always talk of German 
silver as if it were a definite alloy, and give its specific 
resistance and temperature co-efficient, but never say 
what they mean by German silver. Mr. Prescott finds 
that the specific resistance varies enormously according 
to the proportion of nickel, and that the temperature 
co-efficient falls as the specific resistance is increased 
by adding nicke!. Readers of this journal may be 
referred to Mr. Prescott’s remarks quoted in the issue 
for June 24th. Mr. Prescott has studied the question 
for Mr. Weston ; and the reader may be referred to his 
paper in the Hlectrician and Electrical Engineer for 
April, 1886. The following table is quoted from this 
article. The specific resistance is given in weight in 
pounds of a wire a mile long and an ohm in resistance. 


GERMAN SILVER ALLOYS. 


EXPERIMENTS BY Epwarv Weston.—TEMPERATURE ABOUT 75° F. 





Parts, | Per- 
Auer |____— —| aiciahts mg, | exter’ | Remarks, 
| Copper.| Nickel.) Zine. Nickel. 
oa | 100 | 20 | 50 | 11,572 12 
88 | 100 30 50 14,599 17 
55 | 100 33 50 15,325 18 Remelted. 
62 | 100 33 50 15,448 18 Remelted. 
60 | 100 33 50 15,626 18 Redrawn. 
63 | 100 30 30 15,599 19 
65 | 100 410 50 18,054 21 
101 | 100 50 50 18,172 (?)| 25 New Lot Nickel. 
79 | 100 50 50 19,009 25 
92 | 100 50 50 19,077 25 Lost weight, 
90 | 100 50 50 19,594 25 
91 | 100 50 50 19,670 25, 
77| 100 | 50 | 50 20,354 ‘23 * 
78 | 100 50 50 21,402 25 
. 100 | 78°74 | 52°75 24,485 34 























Mr. Prescott gives no temperature co-efficients, and 
this is much to be regretted, as that is the information 
of most consequence. For voltmeters an alloy is 
wanted with the lowest specific resistance and the 
lowest temperature co-efficient ; for resistance coils the 
temperature co-efficient is the most important. 

The alloy known as platinoid is, according to Mr. 
Weston, simply German silver, with a large proportion 
yd ~-‘/i the slight addition of tungsten having no 
effect. 


In considering the various nickel alloys there is 
another point that must not be overlooked, and that is 
permanence.. Before makers can safely use platinoid 
or German silver with much nickel, it must be shown . 
that the resistance does notalter withtime. The writer’ 
has seen samples of platinoid that seem to crumble or 
break, but it was not certain whether the wire had been 
corroded by damp. 

Some makers prefer to wind voltmeter coils with 
copper wire and to put an external resistance of German 
silver wire in series, and where this can be done, it is 
the best arrangement. The power absorbed in the 
whole instrument may then be less than would have 
been taken by the coil or coils wound with German 
silver, and give the same ampére turns. Messrs. 
Crompton and Co. wind the active coils with copper, and 
put a German silver resistance in series nine times the re- 
sistance of the coils. A key is provided which short cir- 
cuits the resistance, sothat the readings can be multiplied 
by ten for low electromotive forces. . The temperature 
error due to the room is thus very small, and the in- 
strument does not heat so quickly as it would if the 
active coils were wound with high resistance wire, 
as a lower current density can be used in the resistance, 
so that there is more metal for each joule to heat. Ifa 
voltmeter is to be left on continuously, so that the 
specific heat does not come in: that is to say, so that 
the coils rise to that temperature at which rate the 
heat is carried away by radiation and convection is 
equivalent to the power spent, the external resistance 
arrangement is again superior, as it may be easily 
ventilated. 

So far it has been assumed that what is wanted is a 
given number of ampére turns in a coil of given 
dimensions. Asa matter of fact, however, in all volt- 
meters, except, perhaps, Crompton’s or Cunynghame’s, 
in which there is a practically closed magnetic circuit, 
the relative positions of the ampére turns is of para- 
mount importance. Thus an Ayrton and Perry 
ammeter, wound with 100 turns of uniform wire, 
would give a smaller reading with a given current than 
it would with 50 turns of small wire wound inside and 
50 of large outside, occupying the same total space. 
The considerations as to the use of German silver or 
copper wire, apply just the same whether it is a ques- 
tion of tofal ampere turns or of their disposition, pro- 
vided a coil is wound with the same size of wire 
throughout. It would be of little use discussing the 
question of the best winding when a voltmeter coil is 
wound with wires of different sizes, as makers do not 
generally care to go into such refinements. Theaction 
of the coils in most voltmeters is also incalculable. In 
such instruments as Schuckert’s, Statter’s, and Ayrton 
and Perry’s, the best effect would be got by winding 
the inside layers of fine wire, especially the parts where 
an ampére turn has most action and a turn of wire is 
short. A voltmeter might generally be wound with 
two sizes of wire with advantage. 

(To be continued.) 








ROYAL JUBILEE EXHIBITION, 
MANCHESTER. 


PRIVATE ELECTRIC LIGHTING. 


FREQUENT opportunities have been afforded to the 
public of witnessing the application of the incan- 
descent light to cotton and other mills, to factories, on 
board ships, in railway trains and in collieries, and on 
a large scale in the various exhibitions which have been 
held_in this country since the introduction of the elec- 
tric light. 

The present Royal Jubilee Exhibition affords an un- 
equalled example of incandescent electric lighting on 
a large scale; in fact, on a scale more complete and 
extensive than has been accomplished in any previous 
exhibition. The application of the glow lamp 
is seen to much advantage in the several situa- 
tions in which it has been fixed ; the fine art galleries, 
with the wonderful class of pictures they contain, 
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demonstrate the value of this form of light, not only 
from its effeciive light-giving qualities, but also from 
the fact that the light being contained in a globe her- 
metically sealed, gives forth no deleterious gases ; and 
it is a certain fact that under no other conditions of 
lighting would the public have been able to enjoy the 
view of such an unequalled collection of pictures after 
dusk. 

The advantage of the electric light under other con- 
ditions may be seen in the Victoria and Prince of 
Wales dining rooms, and in the streets and shops of 
“ Old Manchester and Salford,” and also in the stands 
and exhibits in many parts of the Exhibition building, 
where it is employed in a great variety of ways. 

There is, however, one very important class of elec- 
tric lighting which the public have little or no 
acquaintance with, and that is installations in country 
mansions and in private houses. Of course, those who 
have the pleasure of paying visits to the mansions and 
houses of friends who have been fortunate enough to 
possess the advantages of the electric light in their 
homes have full opportunity of seeing and inspecting 
a method of lighting which improves the dwelling 
whilst adding comfort and many advantages to the 
home. 

There are many large installations throughout the 
country in noblemen’s houses—notably, the extensive 


We will first describe the “shooting lodge” itself, 
which occupies a ground space of 83 feet 6 inches in 
length by 31 feet in depth. Slight deviations, however, 
from the original plan have been made; a bed-room on 
the ground floor has been altered into a lady’s boudoir, 
and another bed-room has been so arranged as to con- 
tain not only the dynamo and gas engine, but also the 
battery of accumulators used for storing the electric 
current. The electric lighting machinery department, 
which is contained in a space 12 feet 4 inches by 8 feet 
8 inches, has been provided with glass sides, so that 
visitors may have a full view of all the arrangements 
without the necessity of entering the electrical room. 
A good view, also, of the dynamo and engine can 
be obtained from outside the shooting lodge. The 
exterior walls of the shooting lodge are covered with 
galvanised corrugated iron sheets; the main roof is 
covered with galvanised iron, Italian pattern tiles, giving 
a pleasing contrast to the side walls. The roofs of the 
billiard room, porch and bay window, are covered with 
patent zinc fish-scale tiles with ornamental rods, and 
look remarkably well. The lights in the pendant in 
this room are arranged in three circuits, so that one, 
two or three lamps under each shade can be turned 
off or on at will. The gables are furnished with 
ornamental wood barge board and tinned finial posts 
surmounted by ornamental cast iron finials. All the 





















































Ground Plan of the Shooting Lodge, the positions of the incandescent lamps being indicated by asterisks. 


installation at Hatfield, the Marquis of Salisbury’s seat, 
where electricity performs many functions other than 
that of lighting—and also in private residences, but 
these latter are naturally less known, and their many 
consequent advantages hidden from the public; and it 
has been with the view of placing prominently before 
that section of the public most interested the advan- 
tages of private house lighting that the Manchester and 
District Edison Electric Light Company has arranged 
its special exhibit in that portion of the Exhibition 
grounds known as the Royal Botanical Gardens. It 
must be remembered that the whole of the large system 
of incandescent electric lighting throughout the Royal 
Jubilee Exhibition has been successfully carried out 
and is now being worked by this company. 

The catalogue describes this exhibit under No. 1,347 
as “A complete installation, showing application of 
electricity for house lighting, including about 70 
Edison-Swan incandescent lamps, electroliers, brackets 
(Osler’s), controlling switches, safety fuses, cables and 
wires (Glover’s), 32 ‘B23’ Elwell-Parker grid plate 
cells, 5-unit dynamo, with flywheel and jockey pulley, 
5 H.P. vertical ‘Otto’ gas engine, complete, with water 
tanks, &c.” 

Tle iron residence, with billiard room attached, 
suitable for shooting lodge or dwelling house, contain- 
ing the above installation, has been designed, con- 
structed and exhibited for the special purpose of this 
installation by the well-known firm of Isaac Dixon 
and Co., of Windsor Iron Works, Edge Hill, Liverpool. 


roofs overhang one foot at the eaves for the purpose of 
ventilation. The building is well raised from the 
ground, and supported, at present, by plank founda- 
tions, with ample provision for ventilation under the 
floor. The flooring is of ithe usual tongued and grooved 
boards on strong joists. The main and partition framing 
is constructed of strong timber work, morticed and 
tenoned at the intersection. 

The interior arrangements of the house speak for 
themselves, and it is needless to point out what the 
visitor can easily see for himself, the extreme beauty 
and excellence of the furniture and domestic fittings 
as supplied by the well-known firm of Kendal, Milne 
& Co., of Manchester. In fact, but little has been left 
to be desired. The electrical arrangements and fittings, 
however, are what we wish to more particularly draw 
attention to, and their easy adaptability to any house. 

On entering the garden there will be seen amongst 
the several exhibitors’ signs in the porch that of 
“ Edison,” the letters formed by means of small incan- 
descent lamps (51 lamps of 5 C.P. each), worked off 
the same circuit as the main system of lamps. A very 
pleasing effect is obtained and one which shows the 
value of the incandescent lamp for purposes of illumi- 
nation. In the vestibule one lamp is fixed in one of 
Osler’s glass shades ; and in the hall above the foot of 
the pitch pine stairs leading to the rooms above, are 
fixed three lamps in a special shaped crystal cover of 
Osler’s; this example of their special manufacture is, 
without exception, the most perfect in the house, and 
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the manner in which—whilst the shape of the lamps is 
concealed—the light is generally diffused is very 
remarkable and effective. In the passage near the 
dynamo room hangs one lamp in special crystal case, 
and in the dynamo and accumulator room two lamps 
with opal shades are suspended. These latter show the 
lamp and shade of ordinary use. 

In the bedroom adjoining these rooms-one lamp is 
suspended ; this lamp is controlled by a special switch 
arrangement connected with the movement of the door, 
which brings the lamp into play on the opening of the 
door. In the kitchen two lamps are attached to the 
ceiling with a compensating arrangement for lowering 
and heightening as may be desired. In the lady’s 
boudoir is an elegant single lamp electrolier of Osler’s 
design ; and in this room there are also two portable 
lamps which can be utilised without trouble. The 
drawing room is a charming example of decoration and 
upholstery, and the electric light fittings are of equal 
merit, the 4-light electrolier in the centre of the room 
being distinctly elegant and chaste, and in wonderful 
harmony with the upholstery. The dining room isa 
room of fair proportions and of the same height (11 feet) 
as the rooms on the ground floor; in addition to a 
central 4-light crystal enclosed globe, of great excel- 
lence, are two side brackets, one on either side of the 
bay window, of specially light and elegant design. On 
the dining table are a pair of floral stands of circular 
design containing numerous specimen holders ; in the 
centre of each stand is an incandescent lamp placed in 
a cut crystal double cup, electrical connection being 
made with a special switch attached to the floor. On 
each side of the massive mantel is placed a lamp 
attached to a movable holder. In the four rooms above 
there is nothing particular to mention. 

In the billiard room, which may be considered a 
separate building and which is apprcached by the con- 
servatory, is an extensive system of lighting. On the 
electrolier, of somewhat the usual form, but of special 
design in copper and brass, are fixed 18 lamps, three 
under each shade ; the light upon the table obtained 
from these glow lamps is all that can be desired, and 
the absence of the heat and fumes of the ordinary 
powerful gas burners renders this system of lighting 
specially applicable to the comfort and enjoyment of 
the players. Six other lamps placed on the walls of 
the room give all the light that the players and on- 
lookers of the fascinating game can possibly wish. As 
all the lights round the room are under the control of 
various switches, the light can be reduced at will. The 
billiard table and the usual appointments are of excel- 
lent character and reflect great credit upon the manu- 
facturers, Messrs. Orme and Sons, of Manchester. This 
firm have fully recognised the very great advantage of 
the electric light as a necessary comfort to billiard 
rooms, for at their works in Manchester they have had 
the electric light fixed for several years, and many ex- 
hibition and other matches have been played by its 
assistance. 

The lamps throughout the house, it must not be for- 
gotten, are provided not only with switches of different 
patterns to keep them under control, but also with 
safety “cut-outs” in view of any accidental excess of 
current passing through the wires. The cables and 
wires have been manufactured by Messrs. Walter T. 
Glover & Co., of Salford, and consist of the best form 
of rubber insulation and external protection as usually 
supplied by them for similar installations. The wires 
are all tinned and double rubbered, protected with 
vulcanised tape and external braiding of cotton, and 
finally served with ozokerite. ' 

The electric lighting machinery (which under ordi- 
nary circumstances would be without the house) con- 
sists of a5 H.P. (nominal) * Otto” gas engine of the 
vertical type, driving by means of a short link belt; a 
small El well-Parker 5-unit dynamo, fitted with a jockey 
pulley to give the belt a greater grip, and also with a 
heavy solid flywheel to steady the motion of the 
dynamo. In the side rm sm are placed on shelves 32 of 
the Elwell-Parker B 23 accumulator cells, 12 inches 
square by 15 inches in height over all. Each cell gives 


an electromotive force of 2 volts, whilst the amount of 
current capable of being stored is equal to 45 lamps 
continuously running for 10 hours. The cells are 
placed on specially constructed insulators to prevent 
electrical leakage, and over the tops of the cells glass 
plates are placed to collect moisture rising from the 
cells, which drops back into them. 

In the dynamo room there are fixed a voltmeter and 
an ammeter, there is also a Parker “ automatic switch,” 
which is placed in circuit with the dynamo and 
accumulators, and it is so arranged that when the 
dynamo is giving sufficient electromotive force to put a 
charge into the battery, it automatically closes the 
circuit; if for any reason the dynamo should stop 
giving the required E.M.F., it automatically breaks the 
circuit, and so prevents the current from the accumula- 
tors running the dynamo. 

The main cables from the house, the cables from the 
dynamos and from the accumulators are all brought 
and connected permanently to a switch-board, which 
has been specially designed for this installation by 
Mr. J. R. Williamson, M.S.T.E., manager of the Man- 
chester and District Edison Electric Light Company. 
This switch-board controls all the necessary changes 
required to be made in the house, such as charging the 
accumulators from the dynamo, and running the lights 
in the house from either the dynamo or the accumula- 
tors. On the top of the switch-board all the wires 
requisite are brought to terminals and connected. The 
changes are made by means of brass slides, those on 
the left controlling the dynamo and those on the right 
the accumulators. In the centre of the board is asemi- 
circular switch connected with the last three of the cells, 
30, 31, 32, the movable lever is connected with the 
positive house cable, and should the pressure fall the 
handle can be turned on to the next cell. A sliding key 
at the bottom of the switch-board connects a voltmeter 
to either the dynamo or accumulator circuit. This 
switch-board has been manufactured by Messrs. Charles 
L. Baker & Co., of the Cornbrook Telegraph Works, 
Manchester, who also made the special switch-boards 
used in the dynamo room of the Exhibition. 

Excluding the lamps employed in the signboard out- 
side the building, there are in all 65 Edison-Swan 
lamps of 16 ©.P. (curled filament) 69 volts E.M.F., and 
requiring 1 ampére current ; these are fixed in the special 
bayonet form of holder usually adopted by the Edison 
Company. 

This exhibit of private electric lighting has only just 
been opened to the public, and already excites a large 
amount of attention, as every opportunity is afforded of 
an examination into the working of the system, which 
satisfies the enquirer of its thorough practicability and 
the small space required for the necessary electrical 
plant. From the successful working of this installation 
we feel assured that much will be done towards the 
increase of private house lighting, as it is a practical 
answer to the many and serious doubts which have 
hitherto obtained in this branch of electric lighting. 











NOTES FROM SCANDINAVIA. 





DURING the last few years many proposals have been 
made to light the greater part of Copenhagen with elec- 
tricity, but hitherto without result. Now, however, 
there seems some prospect of the scheme being carried 
out, the city authorities having, in consequence of the 
numerous applications received, decided upon granting 
concessions for electric lighting subject to certain con- 
ditions, and provided that each company has a central 
station with engines of at least 150 H.P. One of the 
concessions provides for lighting the whole area of the 
Great International Industrial Exhibition to be held in 
Copenhagen next year, and another for lighting the 
most fashionable streets and squares, Simultaneously 
the authorities have had under consideration a plan 
for lighting the whole of the city by electricity, with 
the result that it has been decided that the electric 
light is not to be introduced instead of gas in the 
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streets, on account of the expense of the former and 
its greater irregularity as regards working and supply. 
The authorities have, however, decided, as referred to 
already, to allow certain private companies to light parts 
of the town by the electric light, but with the im- 
portant proviso that the corporation is to be compen- 
sated for the loss of gas revenue caused thereby. It is 
hardly necessary to say that the city is its own gas 
manufacturer. 

In Sweden the electrical inventions of recent years 
have found a ready introduction ; in fact, a more rapid 
extension than in several countries with far greater 
resources. This is, however, in a great measure due, 
it may be said, to the cheapness and easy supply of 
motive power furnished by the numerous waterfalls in 
that country. As we have stated on previous occasions, 
the electric light has been introduced for lighting the 
streets of several towns and a large number of fac- 
tories, &c., and it has now been decided to light the 
city of Gothenburg, the most important commercial 
town in Sweden, by this light, whilst quite recently it 
was for the first time introduced into private houses in 
this city. In Stockholm the well-known theatre Sédra- 
teatern is now lighted by electricity. 

In Norway, too, the electric light is receiving special 
attention ; for instance, the corporation of Christiania, 
having refused a private company the concession for 
lighting certain parts of the city by electricity, has now 
decided upon considering a scheme of its own for 
doing so, to which end a well-known electrical engi- 
neer, Herr Knut Bryn, director of the Christiania 
Telephone Company, has been dispatched to Germany 
and England, at the expense of the city, in order to 
report on the working of central electrical stations in 
various cities in those countries. In Christiania the 
only gasworks are, in common with what is the case in 
most Continental cities, the property of the city. 

The electric light has recently been introduced at 
the Central Railway station in Christiania, the loss sus- 
tained by the city gasworks through this innovation 
amounting to some £2,000 per annum. Lately the 
light has also been introduced on board the magnificent 
steamers running along the west coast of Norway to 
the North Cape, an improvement which is sure to be 
appreciated by the numerous tourists travelling by this 
route. The system of lighting is the Edison, supplied 
by the Electrical Bureau of Christiania. 

The Norwegian Electric Light Company has also just 
carried out some important orders, the principal being 
the fitting of two of the largest factories in Norway 
with the light. This company has acquired the patents 
for Norway of the Thomson-Houston system of elec- 
tric lighting and the so-called “Oerlikon” dynamo 
(patented by the Werkzeug and Maschinenfabrik 
Oerlikon, Zurich, Switzerland). This dynamo is con- 
structed on the “shunt” instead of the ordinary 
“compound” principle, and the patentees claim supe- 
riority for it as regards steadiness of working, by means 
of an automatic tension regulator, and also that less 
attention is required on extinguishing the lamps than 
the case is with the compound dynamo. It is also 
stated that the variations in the revolutions of the 
motor may vary from 10 per cent. above to 10 per cent. 
below the normal without the steadiness of the light 
being affected. 

With regard to the rapid extension of the telephone 
in Scandinavia, to which we have referred on previous 
occasions, it may be of interest to state that there is 
hardly any city in Europe wkere it is now more gene- 
rally used, and where the systems are more perfect 
than in Stockholm, naturally in proportion to the area 
and population of that city. The system adopted is 
the centralisation system (multiple tables). There are 
now in Stockholm two companies, the Allminna Tele- 
fonbolag (General Telephone Company) and the Bell 
Company. The former is the most extended of the 
two, having now some 5,000 subscribers. This com- 
pany is now erecting a fine central station in the best 
part of Stockholm, which, when finished, will accomo- 
date 4,000 persons desirous of transacting business, and 
will then only have two stations in the city. The 





building has, with a certain amount of justice, been 
called a telephone “ palace,” as the company’s offices 
occupy it from cellar to roof. The principal part is 
occupied by the great telephone hall, 100 feet by 
80 feet, which is chiefly lighted from the ceiling. It 
is capable, as stated, of accommodating 4,000 operating 
subscribers, and the number is to be increased to 
double that quantity. The 4,000 persons are to be 
located at 20 tables with about 200 at each, and by an 
ingenious novel arrangement a person can communi- 
cate with one at another table direct without disturbing 
other speakers. There is also a special system of signals 
to indicate whether a person is engaged in communi- 
cating with some other table. When the number of 
subscribers is increased to 8,000, the number of con- 
nections increases in proportion to the square of the 
number of subscribers, 8,000 requiring 64 times as 
many connections as 1,000. The service at each table 
is attended by two men, there being 80 in the hall, 
The wires in the hall are arranged in net form, and 
have a total length of 160 English miles. 

At the recent annual meeting of the members of the 
Bergen Telephone Company the number of subscribers 
in 1886 was stated to be 600, and the number of mes- 
sages transmitted nearly 500,000, the population of the 
town being only 30,000 inhabitants. The cost of the 
hiring of each apparatus last year was £3 12s. 

From the report just issued of the telegraphs of 
Sweden last year, it appears that the length of the State 
lines was 8,500 kilometres and connecting wires 22,000 
kilometres. The number of telegraph stations was at 
the end of the year 912, 740 being railway telegraph 
stations and 172 others. In 1885 1,667,000 telegrams 
were transmitted, of which 560,000 went abroad. The 
ordinary staff of attendants number 400 persons. 

The director of telegraphs of Sweden has just pro- 
posed to reduce the cost of inland telegrams to three 
farthings per word, with a minimum cost of sixpence. 
As, however, this reduction would involve a loss at 
once of about £6,000 to the telegraph service, the 
Treasury has decided upon postponing the proposal for 
the present, although fully admitting the advantages 
of such a reduction. 

The official report of the working of the State tele- 
graphs of Norway in 1886 has also just been issued, 
showing that 720,000 telegrams were transmitted 
during the year, 315,000 of which went abroad. The 
gross receipts were £55,000 against £56,000 in 1885. 
In the financial year, June, 1885—July, 1886, the re- 
ceipts were £5,000 less than estimated. 








ON THE MEASUREMENT OF ELECTRICITY 
FOR CENTRAL STATIONS. 





THE difficulties of all kinds which oppose the arrange- 
ment and the working of small installations for the 
electric light in large cities necessitate the establish- 
ment of large central stations for generating the current, 
and of conductors for its distribution analogous to the 
pipes which convey gas and water to houses. It is only 
by means of such central establishments from which 
any one can obtain without difficulty for payment the 
electric current required for light, for the production of 
power or for other purposes that electricity can furnish 
the great services which it is destined to produce. 
Such central stations, writes Dr. Werner Siemens in 
Elektrotechnische Zeitschrift, equipped with the need- 
ful reserves and with technical arrangements for safety 
of all kinds confer upon electric lighting and the 
transfer of power that safety and trustworthiness 
which are required to earn the full confidence of the 
consuming public. Furthermore, large motors and 
electric appliances work far more economically than 
small ones. Hence the cost of producing the electricity 
supplied to consumers is essentially smaller from well 
arranged central stations than from small separate 
installations, notwithstanding the loss of power by the 
resistance of the system of conduction. 
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One of the greatest merits of Edison as regards the 
development of electric lighting is, that he was 
not merely beyond doubt the first to bring the glow 
lamp into a useful form, but that he was the first 
to plan, and to carry out in practice, electric central 
. stations. For this purpose there is required the con- 
struction of a measuring instrument which registers 
permanently the quantity of electric energy taken by 
each consumer. Edison has devised several such in- 
struments, some of which fulfil their purpose in a fairly 
satisfactory manner. After him a number of inventors 
have busied themselves with the problem, and we have 
now quite a series of electric registration instruments 
for central stations. They may be divided into two 
groups—measurers of energy and measurers of currents. 
The theoretical question is answered only by the first 
group, since only the sum of the electric energy used 
by the consumer, 7.¢., of the products of the electric 
tension (¢), the strength of the current (/), and the 
time (¢), during which the consumption takes place, 
corresponds to the real value of the electricity furnished. 
At central stations it isa necessary condition for the 
electric tension of the current produced to remain 
always constant. It is the task of the technical elec- 
trician to combine the conductive system in such a 
manner that the current conveyed to the consumer may 
have always as far as possible the same approximate 
tension. The tension (¢) must therefore be assumed as 
a constant factor for the installation in question. It is 
sufficient to arrange the instruments so that they may 
continuously measure and add up the products, 7, ¢. 

The simplest method of measuring and adding these 
products is certainly the electrolytic as proposed and 
successfully executed by Edison. As the precipitation of 
a metal is proportional to the quantity of electricity which 
passes over between the electrodes, that is to the sum of 
the products, 7, ¢, it is sufficient to weigh the anode or the 
cathode of an electrolytic cell in order to determine by 
the difference of weight the quantity of electricity used 
in the time between two weighings. 

This measurer of electricity, the simplest conceivable, 
acts with full certainty and sufficient accuracy if it is 
made of so large dimensions that it can be traversed by 
the entire maximum current to be measured. But as 
this would require inconveniently large measurements 
of the cell, it is generally thought sufficient to passa 
part of the current through the apparatus. But here- 
with the method loses its accuracy, as one part of the 
current passes through a metallic conductor, and the 
other through an electrolytic liquid. But the resist- 
ance of the electrolyte is modified by changes of tem- 
peratures in a reverse manner to that of the metal. In 
addition the decrease of the specific resistance of the 
electrolyte takes place in a very rapid progression with 
the increase of temperature. This dependence of the 
indications of electrolytic measurement on the tem- 
perature of the cell renders its application scarcely per- 
missible unless the entire current can be passed through 
the apparatus. 

Another method of measurement has been proposed 
by Edison. The current, or a branch of it, is passed 
through the coils of a small electromagnetic machine, 
which has to perform work proportional to its speed of 
rotation. If this performance of work is so great that 
the rotatory speed of the machine is very considerably 
lessened, so that the internal friction of the machine 
may be considered as vanishingly small in comparison 
with the external work performed, thespeed of rotation, 
within certain limits, gives a measurement of the 
strength of the current and the number of rotations, 
as shown by a counter, furnishes a measurement of the 
quantity of electricity which has traversed the con- 
duction. Besides Edison, several other constructors 
have proposed electricity-meters on this system for 
stations supplying currents. None of them, however, 
has hitherto given quite satisfactory results. This is 
chiefly because the resistance which liquids oppose to 
the measurement of solid bodies does not increase 
directly with the resistance, but in a higher proportion. 

I pass over many constructions of electricity and 
energy-meters which are theoretically correct, but 


too complicated or delicate for practical use. I will 
mention here merely two appliances which have been 
found capable of employment within certain limits. 
These are the electricity-meters of Ferranti and of Aron. 

Ferranti’s instrument depends on the fact that 
mercury, which surrounds a magnetic pole, rotates 
around it if traversed by radial currents. Ferranti 
measures the speed of rotation of the mercury by means 
of a light lever dipping into the mercury and placed 
concentrically with its rotation. Its revolutions are 
registered by wheel-work. This apparatus gives satis- 
factory results if it is well regulated, and if the resist- 
ance of the revolving lever and of the registering 
wheel-work is vanishingly small. But it is to be feared 
that this system will not hold good in permanent 
practical work, considering the extremely feeble uni- 
polar rotatory force and the excessive fineness of all the 
movable parts thus necessitated, as well as the 
changes which the mobility of the mercury under- 
goes on prolonged contact with solid metals and with 
the air. 

The electric-meter constructed by our colleague, Dr. 
Aron, seems to give quite satisfactory results. As it 
will be known from his memoir, it depends on the 
fact that the time of oscillation of a pendulum decreases 
with the square roots of the attractive forces acting 
upon it. If the attraction is slightly increased, we 
may, without any perceptible error, assume the decrease 
of the time of oscillation as proportional to such in- 
crease. Dr. Aron uses as the weight of the pendulum 
a steel magnet, and causes the entire current to be 
measured to pass through a coil of wire which is set up 
vertically beneath the pendulum. If the pendulum is 
connected with accurate clock-work, the difference of 
time between this clock and a normal clock, furnishes 
a measure of the quantity of electricity which has 
traversed the coil of wire. Dr. Aron has recently 
sought to obviate the defect that the consumer himself 
cannot at any time observe, and check his consumption 
of current by using two clocks for every electricity- 
meter, so connected with each other by a differential 
mechanism that a counter continually indicates the 
difference of the movement of the accelerated clock 
and the normal clock.* 

As a weak side of this well-executed system of con- 
tinuous current measurement, it must be mentioned 
that the limits of the strength of current, which can be 
registered by the apparatus without error, lie rather 
close together. This is especially disturbing when, as 
is frequently the case, the consumption of electricity 
fluctuates between wide limits. 

The electricity-meter here displayed is a further 
development of the system of an electro-magnetic 
machine with a performance of work proportional to 
its speed of rotation. The performance of work is 
electro-dynamical, and is, within wide limits, exactly 
proportional to the rotatory speed of the machine. 

The apparatus consists essentially of a small Pacci- 
notti ring with a vertical axle, upon which is fixed a 
commutator of very small diameter formed of platinum 
wires. The ring is surrounded with a copper cylinder, 
with which it is firmly united concentrically. A 
horse-shoe magnet of tungsten steel, as hard as glass, 
projects with its pole ends into the copper cylinder, so 
that they stand almost opposite the ring, without, how- 
ever, touching either the ring or the copper cylinder. 
This copper cylinder, which rotates with the ring, isin 
turn surrounded by a fixed iron ring. If a current 
traverses the coils of the ring, the copper cylinder 
revolves with it between the polar ends of the steel 
magnet and the iron cylinder which encloses it, 
whereby there are induced in it currents of great 
strength proportional to the speed of rotation. These 
currents reduce the speed of rotation to about ,';th of 
the amount which they would have without this 
electro-dynamical reduction. 

As the weight of the revolving part of the apparatus 
rests upon a point, and is much lessened by the attrac- 
tion between the poles of the magnet and the iron ring, 


* This apparatus was described in the last number of the 
REVIEW, p. 587. 
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and as the commutator has a very small diameter, and 
is touched very lightly by the conducting wires, the 
ring is thrown even by very feeble currents into a 
regular slow rotation, which is completely proportional 
to the strength of the current within wide iimits. 

A simple counter, whose dial plate is always visible 
through the glass lid of the cylindrical screen of the 
apparatus shows accurately at all times the quantity of 
electricity consumed. The arrangement of the proper 
speed of rotation for registering the current can be 
effected easily by means of a small by-contact in the 
interior of the closed apparatus, or by turning the steel 
magnet, whereby no visible sparks are produced at the 
commutator. The circumstance that the same steel 
magnet which occasions the rotation of the ring exactly 
proportional to the strength of the current, effects also 
the electro-dynamical damping, makes the rotation 
fairly independent: of changes in the strength of the 
permanent magnetism. If, therefore, on prolonged use 
the magnet really becomes weaker, this will have no 
particular influence on the measurement cf the current. 
The speed of the rotation of the apparatus can increase 
from 7 to 250 revolutions per minute without injurious 
heating of the coils and the copper cylinder, and with- 
out affecting the proportionality to the strength of the 
current. With a proper division of the current the 
apparatus is applicable for an installation of 30 to 40 
glow lamps, even if the consumption of a single lamp 
is to be registered. If a greater range of measuring 
power is required it can be effected by a combination 
of two equal meters. If the division of the current is 
so arranged that the branch resistance of the main cur- 
rent in the second apparatus is only ;\,th as great as 
that of the first apparatus, the second is traversed only 
by sth of the current which passes through the first, 
and the indications of its counter have therefore a ten- 
fold value. By a simple self-acting commutator we 
may introduce into the second apparatus only ,5th of 
the branch resistance of the main current instead of the 
whole, if the strength of the current exceeds a certain 
limit. Thus the extent of the power of measurement 
is increased ten-fold without displacing the lower 
limit. Of course, the indications of both meters must 
be added together to give the consumption of electri- 
city. 





CHUBB’S ELECTRIC SAFE ALARM. 





WE illustrate below a new safe alarm designed by Mr. 
N.G. Thompson, of Messrs. Thompson, Dowsing and 
Rew, for Messrs. Chubb & Co., the well-known safe 
manufacturers. We are informed that Messrs. Chubb 
& Co. had tried a somewhat similar arrangement some 
years previously but it was found impracticable on 
account of the difficulty of obtaining a cell not 
requiring too much attention. Mr. Thompson has, 
however, succeeded in minimising these objections by 
the introduction of his own battery and by employing 
a galvanometer contact, the sensitive action of which 
has enabled him to employ a comparatively feeble 
current. 

The object obtained by this alarm is that any two 
ordinary bell wires can be led from the safe to a bell- 
ringing apparatus in another part of the building ; and 
although the wires may be exposed and secured to open 
terminals outside the safe, it is impossible for anybody 
to tamper wtth them either by cutting or bridging, 
without causing the bell to ring. 

A series of contacts are also placed in and through- 
out the safe on the same circuit, so that if either the 
escutcheon be lifted, the door opened, or the safe 
removed, contact is immediately broken and the bell 
set in action. On reference to the drawing it will be 
seen that there are two batteries, the cells, A, A, of the 
one being of the constant type referred to, which will 
maintain an even current for months without any 
other attention than occasionally replacing the water 
and zines in the inner vessels ; whilst B, B are ordi- 


nary Leclanché elements, ©, C, are two equal resist- 
ances, and G is a galvanometer having a resistance 
approximating to that shown at D in the safe. 

This galvanometer has a view needle which shows 
when the current is on and also indicates the condition 
of the constant battery ; E, E are ordinary bell magnets 
actuating the armature, F, which supports or releases, as 
the case may be, the contact arm, H ; Jand K are contact 
pillars, and L isa bell gong. M is also a galvanometer 
having a vertically balanced needle, N, with platinum 
needle points attached to its upper end, the lower end 
being slightly weighted, and 0,, 0, are mercury cups 
into which the needle points can dip and so make con- 
tact. The contacts in the safe, the main switch and 
the lever for replacing the arm, H, are not shown in 
the drawing. Prior to any disturbance in the safe 
circuit the current from the cells, A, A, passes down 
the lead, a, a, and then divides through the two re- 
sistances, C, C,, and is conducted by circuit, b, d, 
through the resistance, D, and also by circuit, c, c, 
through the galvanometer, G, back to the cells. The 
galvanometer, M, being in balance no current passes 
through it, 
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If, however, the circuit, ), , leading to the safe be 
cut, the galvanometer, M, will be thrown out of balance 
and a current will be established through the circuit, 
d, d, which will cause the contact needle, N, to deflect 
and so establish a momentary circuit by ¢, K, e, J, eon 
the bell battery, the consequent action being that the 
armature, F, is pulled towards the magnets, E, F, and 
releases the contact arm, H, which short circuits the 
galvanometer, M, and firmly establishes the bell circuit ; 
the bell will then continue to ring till the arm, H, is 
again raised, the galvanometer needle having returned 
to its vertical position by reason of its weight. 

If, however, the circuit, 4, b, leading to the safe is 
bridged at the terminals on the safe, or, in fact, any- 
where, the galvanometer, M, is again deflected and the 
same results follow by reason, this time, of a current 
passing in the opposite direction through the circuit, 
d, d 








Telegraphing from Moving Trains,—The New York 
Electrical Review states that it recently received a tele- 
gram from a friend riding on the Lehigh Valley Rail- 
road. The train was speeding along at the rate of 50 
miles an hour, yet the message was sent out by means 
of the new induction system now working on that road 
as easily and perfectly as though the operator had 
been in the station. 
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NEWCASTLE EXHIBITION. 





Lighting.—We understand that the large incandes- 
cent lamps used in the main courts of the build- 
ings are fulfilling the expectations of the contractors 
and satisfying the committee who have charge of 
the lighting arrangements of the Exhibition. Both 
the lamps and the generating machines are so dis- 
tinctly different from the installations with which 
one has now become somewhat familiar in con- 
nection with similar undertakings, that the atten- 
tion and interest of visitors is at once arrested. We 
give this week an illustration of the turbo-electric 
generator employed in this portion of the lighting, 
which is the invention of the Hon. C. A. Parsons. In 
our issue of 15th April will be found some particulars 
of the 17 machines which are at work at the Exhi- 
bition, their chief characteristics being that they 
occupy very little space, are light in weight, run very 
steadily, and being self-regulating and self-lubricating, 
require the minimum of attention. A special feature 
is the electrical governor fitted to the magnets, by 
which the lights are kept perfectly steady even in the 





\ Srececromemtes: SUC UUUr 
—S ve B 
__ Ela 


= 


A UQAUASNOUYURNV TOLUENE AULA pana TH 
ii T 


i] 


ee 





heaviest weather at sea, or when lights are being 
switched on or off ; in fact, they are kept as steady as 
though they were being supplied from accumulators, 
with the result that there is great economy in the 
matter of lamps. The makers have already supplied a 
number of these machines for lighting ships, mills 
and other buildings; an important installation in 
London being that at the Halls of Lincoln’s Inn, con- 
sisting of 470 lamps, 

The “ Castle” arc lamps (J. H. Holmes’s patent) are 
shown for the first time at this Exhibition, and are 
reported to be performing exceedingly well. The 
special features of these lamps may be briefly stated as 
follows :—Perfect steadiness, even with considerable 
variations in the main current ; small size and weight, 
a lamp complete weighing only 8 lbs.; the design and 
construction are extremely simple, no clockwork, 
gearing, spindles, brakes, clutches, racks, or dash pots 
being employed; the adjusting arrangements are 
readily understocd, and may be quickly varied to suit 
any particular current within theirrange. The carbon 
rod does not descend by gravity, but is pushed forward 
in a positive manner by the feed mechanism. The 
rod carrying the upper carbon is perfectly straight and 
cylindrical (without any teeth), consequently, it may 
be pushed up and down or turned round to centralise 
the carbons, and is readily kept clean by occasionally 
wiping with a cloth. The carbon holder is of special 
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construction, the carbon being firmly held by spring 
pressure without screws, so that new carbons may be 
put in rapidly, and, if necessary, with one hand only. 
Owing to the high resistance of the shunt coil, a very 
small amount of current is used for the regulation of 
the are. We understand that the lamps are to be sold 
at £5 each. 

Robey Engines.—Messrs. Robey and Co., of Lincoln, 
have some very fine engines employed in driving elec- 
trical machinery and at other work in the grounds. 
There are five 40 horse-power Robey compound special 
semi-fixed engines and locomotive boilers combined, 
two of 30 horse-power, one of 25 horse-power, and two 
of 20 horse-power, specially adapted for electric light- 
ing, fitted with Richardson’s patent automatic-governor 
expansion-gear, by means of which the utmost economy 
in steam is produced with perfect regulation in speed. 
A series of carefully-conducted tests show that the 
improved compound engines as made by Robey & Co., 
will work with a consumption of less than 2 Ibs. of 
Welsh coal per horse-power per hour when developing 
2} times their nominal power, an economy which 
we have not seen surpassed. These engines can 
also be fitted with Richardson’s patent electric regu- 









lator for maintaining either a constant current or 
electromotive force, irrespective of variations in boiler 
pressure or work done. For electric lighting, driving 
mills, factories, or other purposes requiring steady, 
continuous power, the Robey compound engine offers 
advantages of great power in small space, combined 





with great strength, durability and economy. The 
boilers are made of ample size, so that an abundance of 
steam is generated, either with wood or inferior fuel. 
There are also two fixed horizontal engines, one of 30 
H.P., and one of 25 H.P., fitted with Dr. Proell’s patent 
automatic expansion gear, giving a range of cut-off 
from 3th to ,,th of the stroke, and securing the most 
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economical distribution of steam. The steam is admitted 
by two Cornish equilibrium valves, one at each end of 
the cylinder, which are lifted, so as to give a constant 
lead, by a fixed eccentric on the crank shaft. The 
point of release and the order of cut-off is decided by 





the governor, which, being relieved of all work or 
strain, is very delicate in its action, and is so con- 
structed as to have a wide range with a very slight 
variation in speed. The framing of the engine is of 
the most solid and substantial character, and is a great 
improvement upon the original type of girder engine 
as first introduced into this country. From the 
peculiar shape of the guides it is absolutely rigid in all 
directions and has a most substantial base, both under 
the main bearing and the cylinder. All bearings are 
of ample size and are made of gun metal, or phosphor 
bronze, and are provided with superior lubricators for 
long-continued running. 

Telephones.—A complete set of automatic fire alarms 
connected with electric bells was installed before the 
opening day by Messrs. J. Mills and Sons, of Newcastle, 
by which calls could be made from various parts of 
the buildings and grounds to certain fixed stations 
under the supervision of firemen specially appointed 
to this duty, enabling them to muster instantly at any 
point where their services might be required. Improv- 
ing on this arrangement telephones have since been put 
up in place of the call bells, rendering the communica- 
tion of much more general utility. We believe the 
Stanhope telephone is used in this case. For what 
may be called the Exhibition Telephone Exchange 
which. is in the secretary’s office and is connected with 
the engine room, the engineer’s office, the goods office, 
the theatre and the fire brigade office, the Swinton tele- 
phone was chosen, not more because it was the inven- 
tion of a local man than on account of its intrinsic 
merits. The wires are run alongside the electric light 
leads, but have shown no disturbance on that account. 
This telephone, which thus made its first appearance in 
public, was described in the REVIEW of June 10th, and 
is now being manufactured and sold by the Equitable 
Telephone Company. 

The Electric Railway.—The electric railway con- 
structed by Messrs. Woodhouse and Rawson in the 
grounds, a description of which was given in the 
ELECTRICAL REVIEW of May 20th, was opened on 
Monday week, June 20th, and has been carrying a large 
number of passengers daily. 








REVIEW. 


A Century of Electricity. By T. C. MENDENHALL. 

London : Macmillan & Co. 

This book, which forms one of the well-known 
“ Nature Series,” is of considerable merit, and although 
of no particular value to the practical electrician, yet it 
may safely be said to deserve a place in the library of 
electrical literature. To the student it will prove of 
considerable utility by heightening the interest which 
he ought to feel in the subject he has chosen for study. 
The chapters of which the books consists are as 
follows :—l. From the beginning to the end of the 
eighteenth century ; II. Galvani, Volta, the battery and 
the electric eurrent; III. C£rsted’s discovery and the 
electro-magnet ; IV. Who invented the electro-mag- 
netic telegraph? V. Multiplex telegraphy and sub- 
marine cables; VI. Faraday’s discovery of induction 
and the development of the dynamo; VII. The electric 
light ; VIII. The transmission of energy by means of 
electricity. The electric-motor; 1X. The telephone ; 





X. Secondary and thermo-electric batteries ; XI. Con- 
clusion. The ground covered is necessarily considerable, 
but the author has exercised discrimination in his 
selection of matter, and has altogether done his work, 
in the small space of 230 pages of large type, with dis- 
cretion and impartiality. 








THE JUBILEE OF THE TELEGRAPH. 


A WELL-ATTENDED meeting of members of a recently-formed com- 
wittee having for its object the celebration of the jubilee of the 
telegraph was held at the offices of the Society of Telegraph- 
Engineers and Electricians, 4, Broad Sanctuary, Westminster, on 
Tuesday last. Mr. W. H. Preece, F.R.S., was appointed chair- 
man. 

Mr. F. H. Wess having read the notice convening the meeting, 

The CuarrMaNn stated that they were met to make arrangements 
for a dinner which it had already been decided to give in celebra- 
tion of the fiftieth anniversary of the first practical essay in tele- 
graph working, which was made by Messrs. Cooke and Wheat- 
stone between Euston and Camden ‘own on July 25th, 1837. It 
was the success of that essay which led to the association of 
Robert Stephenson, George Parker Bidder, Brunel, and other 
well-known men in those days, wit the telegraph, and from that 
little beginning they had seen how the telegraphs had spread all 
over the face of the earth. In England, where the first step was 
taken, they had succeeded in keeping well in the van, and it was 
only fitting that such an important event, probably the greatest 
event that had happened during the long reign of Her Majesty, 
should be celebrated, and that those who had been instrumental in 
bringing telegraphy to its present great position should meet 
together and talk over old times. It so happened that there were 
several reasons why the celebration should not take place on July 
25th, which was really the proper day. In the first place, 
Mondays were busy days with legislators in their House over the 
way, and it would be extremely difficult to get many of those 
whom they hoped to attract if the proposed dinner took place on 
a Monday ; again, it was quite impossible on a Government night 
like Monday to get the Postmaster-General, who, it was thought, 
should take the chair, to attend ; and, further, on July 23rd there 
was to be a great naval review, and a great many who would wish 
to attend the dinner would not be able to get back until late on 
Monday afternoon. For those reasons it would be difficult to hold 
the dinner on the 25th, and Wednesday, the 27th, had been sug- 
gested as meeting everybody’s convenience. He therefore moved 
that a dinner be held on July 27th to celebrate the jubilee of the 
telegraph. 

Mr. WiLLoucHBy SmirH seconded the motion, which was 
unanimously agreed to. 

Discussion followed respecting matters of detail, and as the 
result resolutions were passed to the effect that the dinner should 
be a 7s. 6d. one, at the Holborn Restaurant if possible, that 10s. 
should be charged for the tickets to provide for certain necessary 
expenditure, and that a guarantee fund should be opened to ensure 
the proper entertainment of the guests and the decoration of the 
room. An executive committee was elected, consisting of Messrs. 
W. H. Preece, E. Graves, C. H. B. Patey, C. E. Spagnoletti, A. 
Siemens, and A. Stroh, with Messrs. H. Alabaster and C. H. W. 
Biggs as hon. secretaries, and Mr. F. H. Webb, secretary of the 
Society of Telegraph-Engineers and Electricians, as acting secre- 
tary. The guarantee fund was at once opened and names were 
soon down for upwards of £100. It was decided that the musical 
arrangements should be placed in the hands of the executive 
committee of the Electro-Harmonic Society, which is composed of 
Messrs. C. E. Spagnoletti, T. E. Gatehouse, R. K. Gray, and A. 
Thompson, H. Alabaster, hon. sec., and Augustus Stroh, 
hon. treasurer. 

The meeting was then adjourned until Tuesday, the 12th inst., 
when the executive committee will report as to the progress of the 
arrangements. 

The general committee is composed of the following members :— 
Sir Frederick Abel, C.B., D.C.L., F.R.S., Prof. W. G. Adams, 
F.R.S., H. Alabaster, Sir James Anderson, W. 8. Andrews, W. T. 
Ansell, F.R.G.S., F. E. Baines, C.B., Major C. F. C. Beresford, 
R.E., C. H. W. Biggs, John Bordeaux, Sir Chas. T. Bright, 
M. Inst. C.E., F.R.A.S., E. B. Bright, M. Inst. C.E., G. L. 
Bristow, Sir Samuel Canning, C.E., W. Lant Carpenter, B.A., 
B.Sc., G. Von Chauvin, Edwin Clark, Latimer Clark, M. Inst. C.E., 
T. R. Crampton, M. Inst. C.E., R. E. Crompton, William Crookes, 
F.R.S., R. S. Culley, Chas. Curtoys, F. Despointes, H. G. 
Erichsen, J. A. Fleming, M.A., D.Sc., H. C. Fischer, Professor 
Geo. Forbes, M.A., F.R.S.S. (L. & E.), John Fuller, T. E. Gate- 
house, Chas. Gerhardi, Dr. J. H. Gladstone, F.R.S., Edward 
Graves, Matthew K. Gray, Robert K. Gray, J. H. Greener, Dr. 
John Hopkinson, M.A., F.R.S., Prof. D. E. Hughes, F.R.S., 
Gisbert Kapp, A.M. Inst. C.E., H. R. Kempe, A.M. Inst. C.E., 
Louis Loeffler, Sir Henry Mance, C.I.E., M. Inst. C.E., Admiral 
R. C. Mayne, C.B., G. G. Newman, Joseph Oppenheimer, C. H. B. 
Patey, C.B., W. H. Preece, F.R.S., J. Radcliffe, Henry Sach, Sir 
David Salomons, Bart, M.A., Alexander Siemens, Willoughby 
Smith, C. E. Spagnoletti, M. Inst. C.E., Augustus Stroh, Prof. 
Silvanus P. Thompson, D.Sc., B.A., Sir William Thomson, LL.D., 
D.C.L., F.B.S.S. (L. & E.), E. T. Truman, John Walsh, Henry 
Weaver, Major-General C. E. Webber, C.B. (late R.E.), L. Wells, 
T. H. Wells. 
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JUBILEE ILLUMINATIONS. 


In addition to those mentioned in our columns last week, the 
following displays were visible on the night of the 21st ult. 
Messrs. Maple & Co. had the front of their large premises lighted 
by arc lamps, while a rich device in the shape of a crown on a 
red plush ground with jewels of coloured lamps was displayed 
with charming effect. Messrs. Shoolbred & Co. had their building 
outlined in incandescence lamps, with a star of four lamps in each 
window. At one corner, raised on a pole, was a circle of 10 
Jablochkoff candles, which spread their rays far and wide. 
Messrs. Pears’s new premises in Oxford Street were illuminated 
with Thomson-Houston arc lamps, while further up, at Collinson 
and Lock’s, festoons of incandescence lamps were most artisti- 
cally arranged. Mr. Peter Robinson had no less than 28 Pilsen 
arc lamps outside his Oxford Street premises, five of these being 
placed behind a huge allegorical transparency, representing Her 
Majesty’s Colonial Empire. In addition to these, the device V.R. 
was exhibited in incandescence lamps, the whole being arranged 
under the superintendence of Mr. Peter Robinson’s manager, Mr. 
Wenham. Messrs. Liberty and Co.’s establishments in Regent 
Street had, as might have been expected, devices of a truly artistic 
nature. These took the form of the letters V.R. in a very rich 
gold tint, obtained by putting the incandescence lamps in grooves 
covered by coloured glass. Walery, in Regent Street, exhibited 
three arc lamps, while the Junior Carlton Club chose a similar 
kind of illumination. Messrs. Woodhouse and Rawson fitted up 
for the occasion several private residences in Brook Street and 
Harley Street, and also the Stock Exchange, where they had two 
tiers of incandescence lamps marking all the points of the build- 
ing, a V.R. device in coloured lamps, and four Giilcher arc lamps 
surmounting the whole. The “Grand” and “ Victoria” hotels 
utilised their lighting plant to the best advantage, while the New 
National Liberal Club had a coronet of Crompton arc lamps round 
the tower. At Sydenham, Mr. Littleton had a 6,000 C.P. Pilsen 
arc lamp fixed above his residence, and at Hampstead Heath Mr. 
Edward Gotto had a large arc lamp, which was erected by Mr. 
Montague Scott, of Jermyn Street. We hear that several electric 
light firms had a busy week in letting out dynamos and lamps. One 
of the most successful effects, seen far and wide along the river banks 
and from the northern and southern suburban heights, according to 
the Builder, was the illumination of the tower of the new National 
Liberal Club on the Victoria Embankment. Just below the base 
of the conical roof was suspended 10 or 12 powerful arc lights. 
As seen from the immediate vicinity they looked like a circlet of 
gigantic pearls; from Blackfriars Bridge they looked like a 
cluster of diamonds. 

Outside the Metropolis, prominence was given to the electric 
light in many places. On the Round Tower of Windsor Castle, 
are lamps were placed, and were, of course, visible for miles 
around. The Rood Tower of Lincoln Cathedral was also, as we 
stated last week, lighted by electricity. The light consisted of 28 
lamps, each of 2,000 candle-power, placed on a level with the top of 
the parapet, and completely surrounding it. In addition, one lamp 
was placed near the summit of each pinnacle, 40 feet above, 
making in all 32 lamps, or a total of 64,000 candle-power. The 
light was produced by a powerful dynamo, driven by a Robey 
engine, developing about 60 H.P. The decision to light the 
tower was only arrived at on the afternoon of the 13th ult., when 
the firm of Robey and Co., of Lincoln, were at once communicated 
with, and within five days they had the whole of their machinery 
installed. The plant used was that which Messrs. Robey and Co. 
have had in constant work at their own works for the last seven 
years. The effect of the illumination was very fine, the appear- 
ance a as of a brilliant crown in the sky. The cathedral 
itself stands upon the summit of a hill, some 300 feet high, and 
the total height above the plain was between some 500 and 600 
feet. The illumination was seen from very remote distances. 

At Halifax, Messrs. Hanson and Charles had. a powerful arc 
light, mounted on a mast 50 feet high, at their works. The 
carbons used were of 30 millimetres diameter, with a current of 
70 ampéres and 60 volts, the lamp being the “ Luther” automatic, 
hand regulation, as usually employed for such large currents, being 
entirely dispensed with. ; 

Messrs. Shippey Brothers apparently came in for a good share of 
the temporary lighting brought about by the Jubilee, and amongst 
others the following installations were carried out by them, 
viz. :—A 12,000 C.P. are light plant, “ Brush” system, in the 
grounds of Captain Hargreaves at Bishopstoke. The lighting of 
the new Tower Gardens, Herne Bay, which were opened on Satur- 
day last, by means of a Giilcher 12,000 C.P. plant consisting 

.of six lamps of 2,000 C.P. The lamps were placed upon 
scaffold poles 45 feet high in the gardens, which face the sea, and 
were seen for many miles out at sea. The Jubilee Hall recently 
built by Mr. Collard, of Herne Bay, was lighted by 60 of the 
Shippey low resistance lamps (30 volts), run two in series enclosed 
in specially designed globes with electro-plated fittings placed at 
equal distances round the hall, and the centre chandelier studded 
with numerous silver stars, in which the lamps were embedded, 
an arrangement which produced a very pleasing effect. Several 
two and three light Pieper arc lamp plants were supplied to 
customers for the occasion at Goole, Manchester, Blackheath, 
Belfast, Beltinge, and other places in the United Kingdom. For 
fancy coloured incandescent ps, devices, and monograms, the 
demand was very great, and many orders had to be refused. A 
specially designed device of 300 small 10 volt 5 C.P. lamps coupled 
10 in series was supplied to a well known sportsman, mounted on 


a board covered with crimson velvet with the following inscrip- 
tion: “ Fifty runs and not out;’ this was fixed in front of the 
mansion and run from a 100 volt circuit, above which was the 
rtrait of the Queen, studded round with 50 2-volt light 
lue fairy lamps fed from one large E.P.S. accumulator of 600 
ampére hours capacity. A private house in St. Helen’s Gardens, 
Bayswater, was illuminated outside with 40 coloured and opaline 
incandescent lamps, and also a private residence in St. George’s 
Square, Belgravia. About 500 coloured lamps were supplied for 
the illumination of Lancaster, Bolton, and Leicester. At Ferndale 
House, Leamington Gardens, North Kensington, the front windows 
were all lined with small 8 volt lamps set in silver rosettes about 
3 inches apart, while 12 50-C.P. lamps lighted the upper portion 
of the house. 

On the top of the Titterstone, one of the highest peaks of the 
Clee Hills, in Shropshire, Sir Charles Rouse Boughton provided a 
beacon-light which outshone all others within sight, and was note- 
worthy as exemplifying the progress made in the Victorian era. 
Notwithstanding great physical difficulties, a Marshall & Son’s 
engine, two powerful dynamos, and a search light of from 15,000 
to 18,000 C.P. were taken up to this eminence (little under 18,000 
feet above the sea level), and thence they sent forth a beam of light 
which was visible at a distance of 22 miles; the arc itself was 
visible as a spot of light even so far as from 45 to 50 miles away, 
and print was read by means of the ray at distances of from eight 
to 10 miles. The reflector was a Chance’s concave mirror, 24 
inches in diameter. Messrs. F. J. and A. H. Lea, of the firm of 
Alltree & Lea, carried out the arrangements, and are to be con- 
gratulated upon their success in overcoming very serious 
obstacles. 

In the market place at Bath the soft radiance of the electric 
light, according to Bladud, invested the floral decorations with a 
new beauty. Thomson-Houston arcs were used, the plant being 
a Thomson-Houston dynamo, capable of supplying 30 arc lamps of 
1,200 C.P. each. 

The electric light was extensively utilised for illuminating 
purposes at Southampton. The old Bargate was brilliantly 
lighted by means of 10 arc lamps, together of 24,000 C.P., at tbe 
Audit House there were five arc lamps, each of 2,000 C.P., while 
six of the same power were made use of at the Hartley Institution. 
The dynamos were of 12H.P. each. The Giilcher Electric Light- 
ing Company, London, carried out the installation, which was 
generally pronounced to be a success. 








LEGAL. 





Smethurst v. Lindsay.—In the Court of Queen’s 
Bench on Friday last week, before Mr. Justice Denman and a 
special jury, an action was brought to recover damages from Sir 
Coutts Lindsay & Co., Limited, and also against Sir Coutts Lindsay 
himself, for annoyance caused by electric lighting machinery at 
the Grosvenor Gallery. Mr. Murphy, Q.C., Mr. Darling, Q.C., 
and Mr. Swinfen Eady were for the plaintiff; and Mr. Finlay, 
Q.C., Mr. Moulton, Q.C., and Mr. Pike were for the defendant. 
In the opening statement it was said that the plaintiff in 1879 
purchased from Messrs. Aria the business of a lamp manufac- 
turer, carried on at 39a, New Bond Street, and paid for that and 
the remainder of the lease about £7,000 The rent was £800 a 
year. The plaintiff’s premises were near the Grosvenor Gallery, 
and in 1884 Sir Coutts Lindsay decided to erect an electrical 
machine to supply light to the Grosvenor Gallery. This machine 
was qualified to supply 350 incandescent lamps, and as to it, it 
was admitted that it might have caused some annoyance to the 
plaintiff, and in respect of this £20 was paid into Court. Since 
then new machinery was put up calculated to serve 3,560 incan- 
descent lamps, or even a greater number, and light was to be 
supplied not only to the Grosvenor Gallery, but to other premises 
in the neighbourhood. The plaintiff complained that the new 
machinery caused annoyance by producing vibration, that smoke 
came into the place from the chimney shaft, and that the shaft 
itself obstructed the light. Upon these grounds an injunction 
was asked. On the other hand it was said that the new machinery 
caused no substantial annoyance to the plaintiff, and that there 
was really no obstruction to the light. Some evidence having 
been given, an arrangement was come to that a juror should be 
withdrawn, and that the defendant should buy the plaintiff’s 
lease at a valuation. 








Insulating Electric Light Conductors.— Perhaps the 
short series of papers which we have published on the 
“ Insulation of Electric Light Conductors” may have 
given rise in the minds of a few of our subscribers to 
the thought that undue prominence has been given to 
india-rubber, and too little attention paid to other 
systems of insulation. It must, however, be remembered 
that the majority of the recent methods of insulating 
electric light conductors have not yet stood the test of 
time, nor are their special properties yet fully under- 
stood. 
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JUBILEE OF THE TELEGRAPH. 





A FORTNIGHT ago we urged telegraph men to bestir 
themselves, and they have quickly responded to our 
call. The fiftieth anniversary of the introduction of the 
telegraph will not be allowed to pass by quietly and 
unnoticed. A large and influential committee has been 
formed with the view of arranging for a dinner at 
which old telegraph men may meet the leaders of the 
newer generation and exchange congratulations, and 
mayhap advice as well. This dinner, there is little 
doubt, will be an historical one. There are men still 
living who were closely identified with the telegraph 
at the period of its earliest struggles and its first 
triumphs. The names of these will be handed down 
to posterity as belonging to men who accomplished 
something in their day for which every succeeding 
age will honour them. With these will be seen 
the men who are foremost at the present moment 
in improving and facilitating telegraphy and making 
it more and more an institution of the utmost 
value to individuals and to nations. Everything 
that it is possible to do should therefore be done 
to make the occasion worthy of its object, and to 
ensure that it shall be a complete and thorough cele- 
bration of the jubilee of the telegraph. The arrange- 
ments are in good hands, but the executive committee 
will find, if indeed they have not already found, that 
they have a very difficult task before them. As far as 
could be gathered at the meeting of the general com- 
mittee at the offices of the Society of Telegraph- 
Engineers and Electricians on Tuesday, 200 was 
the utmost number for whom provision could be 
made at dinner, supposing the Holborn Res- 
taurant were finally fixed upon as the place at 
which it should be held. It is quite conceivable, 
and, in fact, is highly probable, that at least double 
this number are desirous of being present. Some 
adequate steps must, it is therefore evident, be 
taken to meet the wishes of the whole body of 
telegraph engineers and officials, and this we have 
every confidence the executive committee will do, 
though in what way we are at a loss to conceive, 
for rooms large enough to accommodate from 400 to 500 
people are not very numerous. A very short time 
remains for the completion of the arrangements, and it 
is to be hoped that those who desire to join in the 
dinner will quickly intimate the fact to the committee 
and thus lighten the labours of that body. 

We suppose it is not yet too late to look for some 
acknowledgment from Her Majesty and the Govern- 
ment of the services which the telegraph, and those 
who have made it what it is, have rendered to the 
State. That some more adequate notice was not taken 
of this great institution and its representatives in the 
Jubilee list of honours was a disappointment, but a 
second jubilee list—a telegraph jubilee list—would not 
be at all out of place. Whilst writing upon this 
subject, it may be interesting to recall the distinctions 
which have already been bestowed in connection with 
the telegraph. In the first place there were Sir W. F. 
Cooke, knighted in 1869; Sir Charles Wheatstone 
about the same time; and Sir Francis Ronalds in 
1870, for their inventions in telegraphy. Then for 
services to Atlantic telegraphy we have, Sir Charles 
Bright, Kt., 1858; Sir D. Gooch, Bart., 1866; Sir 
Curtis Lampson, Bart., 1866; Sir William Thomson, 
Kt., 1866; Sir Samuel Canning, Kt., 1866; and Sir 
James Anderson, Kt., 1866. Sir W. O’Shaughnessy 
Brooke, Kt., 1856; Sir F. Goldsmid (0.B., 1860), Kt., 
8.1, 1871; Sir J. U. Bateman-Champain, K.C.M.G., 
1885 ; and Sir Albert. Cappel, K.C.I.E., 1887, received 
their titles for their services to Indian telegraphy ; 
and Sir Henry Mance, Kt., C.I.E., 1885, was honoured 
for his invention of the heliostat. An addition to the 
list would at this period be but well-deserved recogni- 
tion of unique and invaluable services. 





NOTES. 


Central Station Lighting in Paris,— The first 
central station for the distribution of electricity in 
Paris was opened in the Boulevard des Italiens on 
June 25rd. The works consist of an important station 
where two dynamos have been put down and 120 
accumulator cells. The conductors run in two directions 
for distributing the light to the company’s customers. 
The following are some of the places lighted :— 
Restaurant Mallet, Café de Madrid, Restaurant de la 
Verrasse, Café du Cercle, the journal Courier du Goir, 
works of Messrs. Schiller, Modern Restaurant, Jouffroy 
Passage, Diver de Paris, Café des Princes, Café Garen, 
&c. An electrical meter isemployed so that « »nsumers 
pay only for the amount used. More than 500 persons 
responded to the invitation of the promotors, and testi- 
fied to the practical efficiency of the light. 





Central Stations in Belgium.--The Société Indus- 
trielle de l’Electricité, of Brussels, has established a 
central station for the lighting of the Commune 
Berchem-Antwerp. The area over which the lighting 
extends, Jndustries states, is so large and the lights are 
so scattered that it would not have paid to put down a 
gas supply, and direct electric lighting on the parallel 
system would have been still less feasible. The com- 
pany has, therefore, adopted distribution by means of 
transformers placed at the principal lighting centres in 
the district, and all supplied from a central station, the 
distance to which varies between 2 and 2} miles. The 
potential maintained at the station is about 1,000 volts, 
the slight increase of pressure necessary to compensate 
for the loss through resistance if the current sent out is 
augmented being performed automatically. All the 
transformers are in parallel connection, and the lights 
are quite independent of each other. 





Irregularity of Consumption.—The Centralblatt fiir 
Elektrotechnik says:—The Americans who have in- 
vented central stations for the distribution of electricity 
now begin to perceive that this system has not all the 
advantages which were attributed to it. In Boston the 
consumption during the 24 hours has been ascertained, 
as also the variations on the different days of the week, 
and the result plotted in curves. From these it is 
easily seen that with the exception of two or three 
hours, mainly between 4 and 7 o’clock, the machinery 
is never fully employed. In the course of the week 
the total consumption never exceeds one-third of the 
possible supply, and on Sundays it does not exceed 
one-tenth. From 1 to 7 a.m., the intensity is almost 
steady at 250 ampéres ; by 7.30 a.m. it has risen to 450 
and remains thus till noon; then during the dinner 
hour it sinks to 400; then a regular ascent till 3.30 
p-m., 650; the curve then sweeps up from 650 to 
1,900, but falls at 6.15 p.m. to 1,350, as supper time 
comes on and stores are closed. From 7 to 8 p.m. there 
is an ascent to 1,450 ampéres, and at 8.30 p.m. a drop 
begins which is continued until at midnight there is a 
minimum of 200. From this it is obvious that the 
current is being employed for motor purposes as well 
as for light ; but for at least 18 out of the 24 hours 
one-half to two thirds of the machinery is out of use, 
and to remedy this there appear to be only two means: 
either get the public to take during the day as much as 
the works can supply, or find some means of storage 
which will enable the demand to be satisfied with less 
material. 





Theatre Lighting.—The movement in favour of 
introducing the electric light into theatres is progress- 
ing. Shortly the following houses will be provided 
with installations: the Folies-Marseillaises, at Mar- 
seilles ; the Grand and Flamand, in Antwerp ; and all 
the theatres in Naples. 

On the occasion of the Juhilee Concert of the Bath 
Philharmonic Society in the Theatre Royal on Monday 
evening last week, electricity was for the first time 
employed as the illuminant. Arc lights were used.on 
the stage, and incandescent lamps in the boxes. 
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Electric Lighting in New York,—lIt is estimated by 
those conversant with the facts that the total lights in 
New York are from 200 to 300 per cent. greater than 
they were from 1884-5. 





Electricity in the Royal Navy.—Some interesting 
electrical experiments have recently been carried out 
by H.M 8. Bellerophon in the Mediterranean, with the 
view of testing the practicability of working the search 
lights at some distance from the generating source. In 
‘one case the projector was fitted on some ramparts 
ashore and connected with the Bellerophon’s electrical 
plant by means of an armoured cable. A steamboat 
was then detailed to endeavour to reach the man-of- 
war without being perceived, but the search lights 
fixed on shore and directed from the Bellerophon 
proved so effective, that this feat was rendered impos- 
‘sible, and, in case of actual warfare, the steamboat 
would have exposed herself to a raking fire from the 
machine guns. Other trials tended to show that if a 
ship could be defended by the electric light in such a 
manner that the beams surrounded her, it would be, 
practically speaking, impossible for any craft, however 
small, to cross those beams without discovery. In such 
a case the position of the ship would not be so 
apparent, as is the case when the projectors are fitted on 
board. 


The Electric Light in a Provincial Ballroom.—The 
Mayor of Shrewsbury gave a ball—a Jubilee ball, of 
course—on Wednesday evening, and the ballroom was 
lighted by means of accumulators and 50 20-C.P. 
lamps. The installation was carried out by Messrs. 
Alltree and Lea, of Shrewsbury, who also have in hand 
orders for the lighting of several large mansions. 








Ship Lighting.—The whole of the leads used for 
the Hero installation were supplied by the London 
Electric Wire Company. 





“The True Explanation of the Mystery.”—We note 
the publication of a work with the above title by 
James Johnstone, of Edinburgh, theologian, electrician, 
and engineer. We sincerely trust the explanation is 
satisfactory, for up to the present Mr. Johnstone’s 
writings have never appeared to us remarkable for their 
clearness. 





Admiralty Order,— Messrs. Paterson and Cooper 
have obtained an order from the Admiralty for 5,800 
combined switches and fuses. 





Gas and Electricity. — The Croydon Guardian 
fancies that it has discovered the motive of the 
opposition raised by certain town councillors to the 
recently proposed purchase of the gas works. In a 
recent issue it says :—‘ We are now permitted to under- 
stand the extraordinary and persistent opposition to 
the purchase of the gas works by Mr. John Stent and 
Mr. Councillor Hinton. They must have had a fore- 
boding that at no distant date they would find them- 
selves directors of the Croydon and District Electric 
Lighting Company. They are now announced as 
occupying that position.” 





The Electric Light in Newspaper Offices, — The 
East Anglian Daily Times, published at Ipswich, 
celebrated Her Majesty’s Jubilee by moving into new 
and spacious offices, and by issuing a special edition 
devoted almost entirely to a description of those offices 
and to a history of the paper. The building in which 
the Daily Times is now located is an imposing one, and 
is lighted throughout by electricity. Messrs. Paris and 
Co., of Norwich, carried out the installation, a Paris and 
Scott’s 150-light dynamo, running at 800 revolutions 
per minute, and giving an out-put of 100 ampéres 
at 100 volts, supplies currents for the six ¢ircuits 
into which the building is divided for lighting pur- 


poses. 


Halifax Postal Telegraphs.—The new post office at 
Halifax was opened for public business on Thursday last 
week, the removal of the telegraphs having been carried 
out during the previous night by the engineering staff 
under the supervision of Mr. Moir, the inspector of the 
district. All the post office wires in the town are now 
in underground pipes, in which they run from the 
terminal poles in the suburbs, where the open wires 
cease, to the new post office. The new building is a very 
great improvement upon the dingy premises formerly 
occupied. The style of architecture is early English, 
which gives to the building externally an ornamental 
appearance, while internally ample accommodation has 
been provided. The instrument room, 60 feet by 
29 feet, is on the first floor, and is replete with every 
convenience. The employés of the post office were 
entertained to dinner by the citizens of Halifax in the 
new building on the Queen’s Jubilee night. Mr. Louis 
John Crossley occupied the chair. 





D’Arsonval Galvanometers,— Mr. Jolin, we are 
informed, has been for years engaged in improving the 
galvanometers of D’Arsonval, and the newest form is 
the Maxwell-Jolin dynamo-galvanometer. The galvano- 
meter described by us a week or so ago, we are further 
informed, is quite obsolete. 


Photographs of Lightning.—The Council of the 
Royal Meteorological Society are desirous of obtaining 
photographs of flashes of lightning, as they believe that 
a great deal of research on this subject can only be 
pursued by means of the camera. 





Electricity Meters.—It will be found interesting 
to read in succession the articles of Mr. Swinburne 
and Dr. Werner Siemens which we publish this week. 
By a curious coincidence both writers discuss the same 
subjects. 


Science and Art Examinations. — Answers to 
questions set in “ Magnetism and Electricity” at the 
Science and Art Examinations of May, 1887, are given 
by Mr. Walter Hibbert, F.T.C., F.C.S., in the July 
number of Science and Art. 








Dr. Werner Siemens.—We are informed that this 
eminent electrician is now in London. It is to be 
hoped that he will bonour the Telegraph Jubilee 
dinner with his presence. 





West India and Panama Cable.—Yesterday final 
tests were taken on 250 miles of submarine cable, which 
have been manufactured and shipped at Henley’s Tele- 
graph Works for the West India and Panama Tele- 
graph Company. 


The Spiel Engine.—A question which has been 
directed to us relative to the installation in the shooting 
lodge at the Manchester Exhibition, described in 
another part of the present issue, raises a point which 
will occur to many an enquirer. Should a private 
house or shooting lodge of this character be erected 
beyond the range of gas works, and also where water 
power is unobtainable, what form of motor could best 
be used for driving the dynamo? Sufficient trials have 
been made and experience gained to enable us to point 
out that the Spiel Patent Petroleum Engine will fulfil 
all the necessary conditions. It is only lately that we 
described an installation in a country residence in 
Kent, where this engine was satisfactorily employed. 
In the grounds of the machinery section of the Man- 
chester Exhibition, a “Spiel” petroleum engine may 
be seen driving an Edison dynamo and lighting up the 
exhibit, satisfactorily proving the adaptability of this 
engine to the purpose of electric lighting. 








Erratum.—In “ Practical Electrical Measurement” 
last week, the last sentence on page 597 should run 
thus : “A few turns of wire are arranged in shunt to 
the current coil so as to subtract from the field of the 
pressure coil an amount equal to that due to the resist- 
ance of the series coil.” 

















JuLy 1, 1887.] 





THE TELEGRAPHIC JOURNAL AND 21 


ELECTRICAL REVIEW. 





Finsbury Technical College.—We are requested to 
announce that the annual Students’ Conversazione of 
the Finsbury Technical College of the City Guilds 
Institute will take place ou Friday, July 15th. 





Names for Electric Units of Self-Induction and Con- 
ductivity.—Writing to Nature Prof. Oliver J. Lodge 
says: “A name seems to be wanted for the practical 
unit of self-induction, viz., an ohm multiplied by a 
second, in other words, for a length approximately 
equal to an earth-quadrant. Profs. Ayrton and Perry 
call it a ‘secohm.’ Why not call it a ‘quad?’ It 
would be a handy great length for many other pur- 
poses. For instance, the velocity of light in air would 
be 30 quads per second, in common glass 20 quads per 
second. To avoid misunderstanding, it would have to 
be understood that the actual earth-quadrant passing 
through any given place is only approximately a quad, 
its real value having to be determined geodetically. A 
quad is to be understood as ten million metres precisely. 
Another unit requiring a name is the unit of conduc- 
tivity. Sir William Thomson has suggested the word 
‘mho,’ but it has not been greedily assimilated. I 
make the small suggestion of omitting the 4. True, 
the expressions 12 mo and 16 mo would at first excite 
only bookbinding ideas, but they would soon carry a 
fresh meaning to electricians.” 





Electric Locomotion at Berlin —At the general 
assembly of the Tramways Company of Berlin, the 
director announced that the committee of administra- 
tion were contemplating the substitution of electricity 
for horses. 





Thomson's Electrostatic Voltmeter.— Writing in 
reply to an enquiry in Science as to the merits of Sir 
William Thomson’s electrostatic voltmeter—which was 
described in the REVIEW for May 27th last—Prof. 
F, E. Nipher states that he has made great use of it 
during the last year, and is very much pleased with its 
performance. It has the disadvantage of not being 
very portable, and he fears that the wood of which the 
enclosing box is formed will go the way of all Euro- 
pean woods in the American climate. Already he sees 
evidenee of warping, which will make it necessary to 
re-examine the scale of the instrument. It will, how- 
ever, hold its charge remarkably well, evidence of 
which he has recently had, when he used a large 
battery of Leyden jars as a source of electricity. The 
instrument measures between 400 and 10,000 volts, and 
is exceedingly useful in connection with the Holtz 
machine and other high-tension sources. 


The Jubilee Ball at the Guildhall,—On the occasion 
of the Jubilee Ball at the Guildhall on the 28th ult., 
the temporary crush room in the Guildhall Court 
Yard, which was made of wooden framing, was lit 
throughout by Messrs. Woodhouse and Rawson with 
about 80 incandescent lamps of 10 and 20 candle-power. 
These were all fitted with elegant shades suspended 
with silk cord from the roof, the colours being chosen 
with very good taste to harmonise with the character 
of the decorations, and a very beautiful coral tinted 
lace shade was observable, the light given by which 
had a véry charming effect on the dresses, &c. The 
E.P.S. accumulators were used to supply the current. 








City and Guilds of London Institute. — We 
announced last week that Prof. Ayrton’s special course 
of lectures would commence on Monday next, the 4th 
inst. This arrangement has had to be altered, as the 
Central Institution is to be thrown open on Monday to 
the visitors to the foundation stone laying of the 
Imper‘al Institute. The first lecture will be given on 
the following day. An exhibition which is to take 
place of work executed by the students of some of the 
technological classes established in different parts of the 
kingdom in connection with the institution will doubt- 
less attract a great deal of attention and interest on 
Monday. 








The Tyndall Banquet.—The banquet to Professor 
Tyndall on his retirement from the chair of Natural 
Philosophy in the Royal Institution was held on 
Wednesday night at Willis’s Rooms, and was attended 
by a company which, to use the words of the guest of 
the evening, in intellectual measure was probably as 
distinguished as any of the same size ever addressed 
by man. Professor Stokes presided, and his brief 
speech in proposing the health of Professor Tyndall 
was a model of enthusiastic yet temperate eulogy. 
Professor Tyndall’s response to the toast was worthy of 
him and his great reputation as a master of thought 
and of style. It will well repay perusal by all who can 
by any possible means get a full report of it. The 
passage which will be of most interest to electricians 
was that in which he referred to the work, and particu- 
larly to the electrical work, of Faraday. Referring tothe 
researches of that “ true son of science ” in illustration of 
a proposition he had laid down to the effect that prac- 
tical results should never usurp the place of aims, he 
said: — “I might point to the industries which 
affiliate themselves with Faraday’s discovery of 
benzol and with his discovery of the laws of 
electrolysis. But I need not go further than the 
fact that in this our day a noble and powerful pro- 
fession has been called into existence by his discovery 
of magneto-electricity. The electric lamps which 
mildly illuminate our rooms, the foci which flood with 
light of solar brilliancy our railway stations and public 
halls, can all be traced back to an ancestral spark so 
small as to be barely visible. With impatient ardour 
Faraday refused to pause in his quest of principles to 
intensify his spark. That work he deliberately left to 
others, confidently predicting that it would be accom- 
plished. And prompted by motives both natural and 
laudable, but which never had the slightest influence 
on Faraday, others have developed his spark into the 
splendours which now shine in our midst. It would 
be a handsome Jubilee present, if it were a possible 
one, to roll up the career of Faraday into portable form, 
and to offer it to the Queen as the achievement of one 
of Her Majesty’s most devoted subjects during her own 
reign. Faraday’s series of great discoveries, however, 
began in 1831, which throws his work five or six years 
too far back. During the rest of his fruitful life he was 
a loyal son of the Victorian epoch.” 





Threepenny Telegrams,—Mr. E. Cox-Walker, writing 
to the Northern Ech», suggests that the institution of 
threepenny telegrams would lead to the still greater 
use of the telegraph, and would after a little while be 
found remunerative. The carrying capacity of the 
wires, he says, is being greatly increased by the sub- 
stitution of copper for iron, and the speed at which 
signals can be transmitted has also been wonderfully 
increased during the last year or two, news being now 
sent at the rate of 450 words per minute between 
London and Ireland and elsewhere. The cost of trans- 
mission, he argues, would be greatly reduced by the 
fuller use made of all the instruments and wires. Mr. 
Cox-Walker is, however, mistaken in supposing that 
the carrying capacity of wires is the one, or indeed the 
important, element which determines the amount of 
work that can be got through them. On ordinary 
circuits the limit of speed is that at which a clerk can 
manipulate his apparatus, and on most fast-speed wires 
the limit of working is the rate at which the mechanical 
construction of the apparatus will allow the latter to 
run. There is certainly a gain in the case of long 
circuits, but the latter form but a small percentage of 
the total mileage in use; and it must not be forgotten 
that increased speed means increased clerical labour 
to deal with the extra messages sent and received. 


Electricity and Railway Working.—Many of our 
readers will be glad to notice the resumption of the 
articles on “ Recent Advances and Improvements in the 
Application of Electricity to Railway Working.” At 
the beginning of the year the writer of these papers was 
stricken down by a severe illness from which he has 
now happily recovered. 
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A Tribute to the Telegraph.—At the banquet to 
Prof. Tyndall on Wednesday, the Earl of Derby, re- 
plying to a toast, said that everyone conversant with 
the subject of the colonies would admit that if we had 
had the ocean telegraph in existence 25 years ago half 
our little wars beyond the seas would never have taken 
place, and those that had taken place would have been 
disposed of in half the time. 








NEW COMPANIES REGISTERED. 


H. C, Bull & Co., Limited.—Capital, £1,000,000 in 
£10 shares. Objects : To acquire letters patent for the 
following inventions, viz., an improved process for the 





.manufacture of sulphate of ammonia ; an improved 


electric metallurgical process and apparatus therefor ; 
an improved dynamo ; an improved electric storage 
battery ; an improved motor ; an improved system for 
the treatment of sewage and town refuse. Signatories 
(with one share each), *S. B. Cripp, 14, Graham Street, 
City Road ; P. M. Cobbett, Mortlake ; *F. W. Potter, 
17, Queen Victoria Street ; *F.S. Lindsay, 31, Poultry ; 
A. P. Meikle, The Avenue, Gipsy Hill; B. T. Weeks, 
33, St. Oswald Road, 8.W.; J. Anderson, 31, Poultry. 
Directing qualification, 50 shares ; remuneration, £1,000 
perannum. Registered June 23rd by Messrs. Harries, 
Wilkinson, and Raikes, 24, Colman Street. Office, 31, 
Poultry. 


Elieson Electric Company, Limited, — Capital, 
£600,000 in £5 shares. Objects : To carry on business 
as electrical and mechanical engineers, and to take over 
the assets and liabilities of the Electric Locomotive and 
Power Company, Limited. Signatories (with one share 
each), *the Earl of Galloway, 17, Upper Grosvenor 
Street; *T. Wickham, *C. P. Elieson (electrician), 
*H. E. Lester, Leytonstone ; *W. H. Protheroe, 67 and 
68, Cheapside ; *J. J. Griffiths, 283, Kingsland Road ; 
P. Vincent, 20, Budge Row. Directing qualification, 
£2,000 in shares or stock ; remuneration, £2,000 per 
annum. Registered June 24th by Vincent, and 
Vincent, 20, Budge Row. Office, Mackintosh Lane, 
Homerton, E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hastings and St, Leonards-on-Sea Electric Light 
Company, Limited.—The annual return of this com- 
pany, made up to the 21st ult., was filed on the 23rd 
ult. -The nominal capital is £50,000 in £10 shares. 
850 shares have been taken up, and the full amount 
has been paid up upon 683, 167 shares being con- 
sidered as paid up. The calls paid amount to £6,785, 
and unpaid to £45. 


Telpherage Company, Limited.—The annual return 
of this company, made up to the 22nd ult., was filed on 
the 25th ult. The nominal capital is £50,000 divided 
into 25,000 A and 25,000 B shares of £10 each ; upon 
the former the full amount has been called, the latter 
being considered as fully paid. The calls paid amount 
to £16,160, and unpaid to £137 10s. The sum of 
£362 10s. has been received upon 50 A shares forfeited. 


New Giilcher Electric Light Company, Limited.— 
An agreement of 24th June provides for the issue of 
7 per cent. preference shares credited with 10s. paid up 
in accordance with Article 7 of the Articles of Asso- 
ciation. 

Chelsea Electricity Supply Company, Limited.— 
The annual return of this company, made up to the 15th 
June, was filed on the 22nd ult. ‘The nominal capital 
is £100,500 divided into 20,000 shares of £5 each, and 
500 shares of £1 each. 150 of the £5 shares have been 
taken up, and the full amount has been called and paid 
thereon. 





* Signatories denoted by an asterisk are the first directors. 








CITY NOTES, REPORTS, MEETINGS, &c. 





South of England Telephone Company, Limited. 


Tue third ordinary general meeting of this company was held at 
Winchester House, Old Broad Street, on Tuesday, under the 
presidency of Mr. D. O. Bateson, chairman of the company. 

Mr. L. Wells, secretary, having read the notice convening the 
meeting, 

The Chairman, in moving the adoption of the report, which 
appeared in the last issue of the Review, said that the directors 
considered that, under the circumstances, the accounts which they 
were able to present were fairly satisfactory. They had hoped 
that they would be able to pay a dividend of 1 per cent. on 
the ordinary shares, but the disastrous storm of December 26th 
last levelled wires and poles on every side, and dashed all their 
hopes to the ground. In many of the northern towns their 
systems were at the time of the disaster in a state of utter 
collapse, but the Brighton and South Coast systems hardly 
suffered at all. Their exchange lines had increased by £443, and 
private lines by £100 during the year. The gross rental had 
risen to £11,487, against £7,809 in the previous year, an increase 
of £3,678. It must be remembered, however, that in the state- 
ment of last year’s earnings were included 15 months’ work, while 
this year’s only embraced 12, and they must deduct at least three 
months for the loss of time occasioned by the disastrous storm to 
which he had alluded. Their progress had not been by leaps and 
bounds, but it had been steady and continuous. 

The report was then seconded and adopted, after which some 
discussion took place in reference to the remuneration of directors 
and managing-director, the meeting eventually adjourning for a 
fortnight for the further consideration of the matter. 





Consolidated Telephone Construction and Maintenance 
Company, Limited. 


Aw extraordinary general meeting of this company was held at 
53, New Broad Street, on Thursday, the 23rd ult., Mr. C. L. W. 
Fitzgerald presiding. 

Mr. Chas. Curtoys, the secretary, having read the notice con- 
vening the meeting, and other formal business having been 
transacted, 

The Chairman moved the confirmation of the resolution adopted 
at the general meeting held at the Cannon Street Hotel, on 
June 2nd, viz., “ That the capital of the company be reduced from 
£243,787 10s., divided into 224,850 shares of 15s. each, and 75,150 
shares of £1 each, to £232,545 divided into 224,850 shares of 14s. 
each, and 75,150 shares of £1 each, and that such reduction be 
effected by returning to the holders of the 224,850 shares that 
have been issued paid-up capital to the extent of 1s. per share, 
and by reducing the nominal amount of such 224,850 shares to 
14s. each.” Should the resolution be confirmed, the directors 
would immediately take steps to obtain the permission of the 
Court to return the 1s. to the shareholders. 

Sir Alexander Armstrong seconded the motion, which was 
carried unanimously, the proceedings thereupon terminating. 





United Telephone Company, Limited. 


Tue report of the directors for the year ending April 30th, states 
that up to April 30th, 1887, the sum of £228,180 12s. 2d. has been 
expended upon the works in connection with tne metropolitan 
district and instruments on Royalty in the metropolitan district 
and subsidiary companies, being £41,513 18s. 2d. more than the 
outlay shown in the last balance sheet. ae 

The revenue accounts, exclusive of metropolitan district 
royalties, show that the receipts of the company from all sources 
properly attributable to the year have been £130,704 7s. 5d., as 
against £122,283 15s. 1d. in the preceding year, or an increase of 
£8,420 12s. 4d., and the expenditure (including snow storm ex- 
penses, &c., £15,777 Os. 8d.,) has been £66,954 11s. 8d., as against 
£54,681 63. 1d., or an increase of £12,273 5:. 7d. 

The working expenses for the year have been £30,483 14s. 2d., 
as against £32,548 4s. 8d. for the preceding year, or a decrease of 
£2,064 10s. 6d. 

The balance of net revenue account is £62,235 17s. 3d., of which 
amount the sum of £22,377 15s. Od. has been absorbed by the 
payment of an interim dividend at the rate of 10 per cent. per 
annum for the first half-year ending October 31st., 1886, and the 
directors recommend a further dividend of 8s. per fully paid 
£5 share (part paid shares receiving in proportion) for the second 
half-year ending April 30th, 1887, amounting to £35,804 8s., 
making a total dividend of 13. per cent. for the year, leaving a 
balance of £4,053 14s. 3d. to be carried forward. 

A sum of £4,203 9s. 10d., representing profits derived from ex- 
ceptional sources, &c., has been carried direct to the reserve fund, 
in addition to the amount set aside for depreciation on instru- 
ments. 





Africau Direct Telegraph Company, Limited.—The 
coupons due to-day (July Ist) on the Four per Cent. Debentures 
to bearer will be paid at the Alliance Bank, where the coupons 
must be left three clear days for examination, 
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Telephone Company of Austria, Limited, — This 
company announces that coupon No. 5 of the Five per Cent. 
Debentures, due to-day (July lst), will be paid, less income-tax, 
by Messrs. Martin & Co., 68, Lombard Street, E.C. 


Brazilian Submarine Telegraph Company, Limited. 
—The coupons of this company’s second: issue of Five per Cent. 
Debentures, due on the 30th ult., will be paid at the Alliance 
Bank, where coupons must be left three clear days for examination. 


The West Coast of America Telegraph Company, 
Limited.—The coupons due on the 30th ult. on the debentures of 
this company will be paid by Messrs. Barclay, Bevan & Co. The 
coupons must be left three clear days for examination. 

The directors have declared an interim dividend of 4s. per 
share, free of income-tax, in respect of the first half of 1887, 
payable July 15th. 








TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending June 24th were £3,429, after deducting the fifth of the gross receipts 
payable to the London Platino-Brazilian Telegraph Company, Limited. 

The Brazilian Submarine Telegraph Company, Limited. The receipts for the 
week ending June 24th amounted to £4,147, 








NEW PATENTS—1887. 


8634. “ Incandescent lamp holder.” J. Taytor, G. E. Tucker, 
Dated June 15. y 

8641. “ Supply or distribution and control of electricity for 
lighting.” H. Epmunps. Dated June 15. 

8701. “ Producing electric energy for lighting, &c.” 
Dated June 16. 

8710. “ Electrical apparatus to be used with ordnance to fire 
the charge.” T. Norpenrett. Dated June 16. 

8750. “ Applying electric light to watch-stands, clo.ks, ships’ 
compasses, &c.” T. Wuitze. Dated June 17. 

8795.° ‘‘ Galvanometer with suspended coils.” 
J. Perry. Dated June 18. 

8807. ‘“ Indicators for telephone exchanges, &c.”” W. Mosz- 

Dated June 18. 
“ Electric piles; plates therefor.” 


J. Ross. 


W. E. Ayrton, 


E. Juuren. Dated 


“ Measuring electric currents.” H. Aron. Dated 


S. Van B. Essicx. 


« Printing-telegraphs.” 
(Complete.) 
“ Electric incandescence lamps.” 


Dated 


G. H. Bays. Dated 

8950. ‘ Connections for electrical conductors.” R. O. Rrrcnir. 
Dated June 23. (Complete.) 

9011. ‘* Dynamo-electric generators and motors.” 
Dated June 24. 

9013. Dynamo-electric machines.” C. Cozrrer. Dated June 
24. (Complete.) 

9017. “ Heating ores and other substances by an electric cur- 
rent for effecting metallurgical, chemical, &c., operations ; fur- 
naces, &c., therefor.” W.Cross. Dated June 24. 

9021. “ Cash or parcel carriers.” F. L. Jones, Lamson Store 
Service Co. Dated June 24. 

9031. “ Insulating electric conductors, and material therefor.” 
A. J. Jarman, P. Dopson. Dated June 25. 

9037. “ Electric lamps.” T. P. C. Crampton, H. Tuomas. 
Dated June 25. : 

9060. “ Structures for supporting electric and other lines or 
conduits.” J. Hart. (Communicated by M. J. Hart.) Dated 
June 25. 

9076. 
June 25. 

9103. “ Electro-plating with tin, zinc, and lead.” J. Y. 
Jounson. (Communicated by A. de Méritens.) Dated June 27. 

9104. “ Dynamo-electric generators.” A. P. Trorrer and 
Oruers. Dated June 27. 

9166. “ Conductors of electricity.” 
June 28. 

9191. “ Type-printing telegraphs.” G. A. Scorr. Dated 
June 28. 

9196. “ Changing or regulating electric currents.” A. J. 
Boutt. (Communicated by Doubrava.) Dated June 28. 
(Complete.) 

9210. “ Electro-magnetic telephones.” 
June 28, 


E. Jones. 


“ Telephone exchange switches.” W.Mosetey. Dated 


M. M. Rippexz. Dated 


H. Couter. Dated 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1886. 


2470. “Improvements in electrical locomotion, propulsion, or 
traction, and apparatus therefor.” E. Jutren. Dated February 19. 
2s. 4d. Has for its object arrangements and apparatus forming 
a system for transforming electrical energy into mechanical energy 
especially applicable to the use of electricity for the propulsion of 
vehicles of every kind whether on wheels, sliding or floating. 
The system will be first described in a general manner, it being 
understood that the exact arrangement shown may be varied to 
some extent according to the purpose to which they are applied. 
The system comprises essentially—1. A battery of accumulators 
divided into several series, independent of each other. Each one 
of these series is placed in a removable drawer, and is connected 
by two conductors to the commutator. 2. A special commutator 
which serves to control the vehicle ‘his commutator is attached 
by insulated conductors to each series of the battery and the 
Sehinanian. 3. Adynamo or electro-motor with double circuit ; 
this motor is insulated from ard fixed upon a support attached to 
the frame work or bottom of the vehicle by means of slides or 
connecting screws in such a manner as to admit of a certain ad- 
justment of the maehine in the direction of the transmission. 
The shaft of the motor carries one or more flat or grooved pulleys : 
the contact brushes, four in number, are so placed that they can 
be reversed whenever required. 4. An electric arrangement for 
altering the direction of the movement of the vehicle controlled 
by a little commutator placed at any convenient part of the vehicle, 
and arranged to reverse the contact brushes, thus altering the 
direction of rotation of the motor. To effect this change of direc- 
tion a lever might also be made use of operating reversing gear 
attached to the contact brushes. 5. An intermediate shaft at- 
tached to the bottom or other convenient portion of the vehicle in 
the same manner as the support of the machine: this shaft bears 
(1) one or two flat or grooved pulleys, of the requisite size and 
shape, (2) one or two toothed pinions. 6. One or more belts, cords 
or cable transmitting the rotary motion of the electro-motor to 
the intermediate shaft, and one or two chains transmitting the 
movement of this latter to the axles or shafts. 7. One or two 
toothed wheels fixed upon the said shafts or axles and working in 
an oil bath. The system also comprises an electric meter enabling 
the conductor to ascertain the consumption of current, the electric 
lighting of the vehicles by electricity from the accumulators, and 
a contrivance for working the brakes by the same force. Finally 
the vehicles might also be heated from the same source of energy. 
The claims are 24in number. 


5664. ‘‘ Improvements in and connected with electric motors 
and the transmission of power therefrom.” M. Hotroyp Smirs. 
Dated April 24. 8d. Claims:—1l. For electrically driven rail or 
tramway cars the means of transmitting the power from the 
electric motors consisting of the worm and worm wheel and thrust 
block, all enclosed in a suitable casing, substantially as described 
and as illustrated in the drawings. 2. For electrically driven rail 
or tramway cars the method of swinging or suspending the motor 
under the car in such a manner as to allow for all movements of 
the car and axles, substantially as set forth. 3. In the trans- 
mission of power from an electric motor to any positive gearing 
upon a rail or tramway car the use of a flexible coupling between 
the said motor and gear, substantially as set forth. 4. In the 
transmission of power from an electric motor to any positive gear- 
ing upon a rail or tramway car the combination with the flexible 
coupling between said motor and gearing of flexible attachments 
between the motor yoke or frame and the gearing casing or 
bearings, substantially as described. 


5962. “ Improvements in and relating to incandescent electric 
lamps.” T. J. Hanprorp. (Communicated from abroad 
E. H. Johnson, of New York.) Dated May 3. 8d. Claims :—1. 
Placing the leading in wires of an incandescent electric lamp in 
such close proximity within the stem of the lamp that they will be 
fused or soldered together by the passage of an arc between them, 
2. Joining the leading in wires by a connection of such resistance 
that practically no current will be conveyed by it so long as a 
circuit exists within the lamp, but that current will pass when 
circuit is broken within the lamp whereby an are will be formed 
between the wires and the wires fused or soldered together. 


5971. ‘ Improvements in or connected with electrical batteries 
and appliances therefor.” A. W. Armstrona. Dated May 3. 
8d. Claims:—1l. The utilisation of the gases generated in a 
sealed electrical battery cell for the purpose of forcing a portion of 
the weakened excitant back to the reviving tank. 2. The means 
which are employed for controlling the electrical current, namely, 
by the supply of any required quantity of water, substantially as 
set forth and shown in the drawings. 3. The utilisation of the 
ordinary house or domestic water cistern for the supply of the 
fluid to an electrical battery. 4. The means adopted for regulat- 
ing the supply of water to electrical batteries, substantially as 
described and illustrated. 5. The means adopted for discharging 
or emptying electrical batteries, constructed according to the in- 
vention, of the water used in connection therewith, substantially 
as set forth. 6. In an electrical battery, the mode of connecting 
the zinc element with the exterior of the cell, substantially as set 
forth. 7. The means adopted for cleansing or freeing the zinc 
elements of deleterious deposits, substantially as set forth. 8. 
The electrical battery constructed and arranged, substantially as 
set forth and described. 
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111. “Improvements, in an electrolyte and depolarising solu- 
tion for voltaic batteries.” W. C. Quinpy. Dated January 4. 
6d. Claims :—1. A voltaic cell, composed of an outer containing 
vessel with electrodes consisting of different metals, or of carbon 
and a metal, in contact with an electrolyte or exciting fluid com- 
posed of “coquimbite” or previously prepared anhydrous sul- 
phate of the sesqui-oxide of iron in solution, substantially as 
specified. 2. A voltaic cell, composed of an outer containing 
vessel, in combination with a porous cup or diaphragm separating 
the electrodes of the cell, the insoluble electrode being in contact 
with “ coquimbite”’ or previously prepared enhydrous sulphate 
of the sesqui-oxide of iron in solution, and the soluble electrode 
being in contact with any suitable solution, substantially as 
specified. 3. A voltaic cell, consisting of an outer containing 
vessel with electrodes of different metals, or of carbon and a metal, 
the insoluble electrode being in contact with a solution of 
“ coquimbite”’ or previously prepared anhydrous sulphate of the 
sesqui-oxide of iron in solution, and the soluble electrode in 
another solution, these two solutions being of different specific 
gravities, substantially as specified. 4. An electrolyte or de- 
polarising solution, or both, for voltaic batteries, consisting of 
*“‘ coquimbite” or previously prepared anhydrous sulphate of the 
sesqui-oxide of iron in solution, substantially as specified. 


188. “ An improved electric fire alarm system.” W. E. Heys. 
(Communicated from abroad by J. W. Frost, of New York.) 
Dated January 6. 8d. Relates especially to electric fire alarm 
systems, in which buildings to be protected are divided off into 
stories or sections, and supplied with automatic devices for 
closing or opening an electric circuit, and in which such buildings 
are connected up with others in a general alarm circuit. The 
claims are 21 in number. 


213. “‘ Improvements in the construction of tubular receivers 
or pipes for the reception of underground telegraph lines and the 
like.” J.Atrp. DatedJanuary6. 6d. Claim :—Receivers or pipes 
for underground telegraph lines or the like, the said receivers or 
pipes consisting of lengths of earthenware tubing or hollow por- 
tions connected or covered at the joints by metal collars, sub- 
stantially as described and illustrated by the drawings. 


429. ‘* Improvementsin telephone toll collectors.” C. WiTTEn- 
BERG. Dated January 11. 8d. Claims:—1. In a toll collector 
for telephones, the switch lever of the telephone apparatus, the 
sliding bar engaging said lever, the coin chute, and the pivoted 
catch lever arranged to engage said sliding bar and to project into 
said chute, all combined and arranged to co-operate with each 
other and with a coin, whereby the switch-lever is locked in posi- 
tion hy the catch-lever, and unlocked by the coin, substatitially as 
specified. 2. In a telephone toll collector, the combination of a 
stationary chute arranged to receive a coin, two auxiliary chutes 
arranged below said stationary chutes, the intermediate swinging 


tube arranged to receive a coin from said stationary chute, and to ° 


deliver the same to either of said auxiliary chutes, the electro- 
magnet arranged to draw said tube into position to deliver its con- 


tents into one of the two auxiliary chutes, a moving part of a tele-° 
phone apparatus as a switch lever, and intermediate connecting ’ 


mechanism, connecting said switch lever and swinging tube, 
whereby the tube is swung into position to deliver its contents 


into the other of said chutes by the movement of the switch lever, ’ 
all arranged to co-operate as specified. 3. The combination with’ 
the stationary coin receiving chute of a toll collector, and a’ 


stationary auxiliary chute arranged w receive the coin after 
leaving the first-mentioned chute, of an interposed swinging tube, 
arranged to receive the coin from the first chute, a stop arranged 


opposite the free end of said swinging tube, whereby the coin is: 


retained therein, and an electro-magnet arranged to attract said 


tube and to draw it into a position to deliver its contents into said - 


auxiliary tube, as specified. 








CORRESPONDENCE. 





Electro-Motor Tests. 


In your issue of June 17th, you publish a paper read 
by Mr. H. E. H. Clifford, before the American Academy 
of Arts and Sciences, describing experiments on the 
efficiency of small electro-motors, carried on at the 
Massachuseits Institute of Technology. 

As thesé results bear the authority of the Massachu- 
setts Institute, I think they should not be allowed to 
pass unnoticed, but I will confine my remarks to the 
motor of which I have had considerable experience, 
viz., the Ayrton and Perry. Mr. Clifford’s test on this 


motor shows a power of ‘082 H.P., at a speed of 831 
revolutions per minute, and also that the machine ab- 
sorbed 14:4 ampéres at a potential difference of 11-1 
volts, This type of machine is intended to give about 


ypths H.P., at a speed of about 2,000 revolutions per 
minute. 

Had Mr. Clifford had any experience in electro- 
motors, he would never have tested a motor at con- 
siderably less than half its proper speed, much less 
would he have published such a result. Noone would 
dream of quoting a dynamo test under like conditions. 
I tested about fifty specimens of this type of motor for 
Messrs. Ayrton and Perry. It was my duty to reject 
every motor which did not reach a certain standard of 
power and efficiency, so that it might not be sold. Of 
all those tested by me only two had less than 03 H.P., 
or less than ‘3 (30 per cent.) efficiency. I am quite 
sure, also, that no specimen was wound for such a low 
potential difference as 11 volts, which is considerably 
less than half the minimwm potential difference that 
any of these motors were wound. 

I think this shows how absurd are the results that 
Mr. Clifford and his fellow students have published, 
for they work a motor at less than half its proper 
speed, less than half its proper potential difference, and 
with about half its right current; and then they are 
surprised they do not get a high power from it. 

There is even a more absurd result published by 
these authors, namely, that when the motor was giving 
out about ith of the power at which it is best capable 
of working, at less than half its proper speed, its 
efficiency was 38:4 per cent., that is, was nearly as high 
as I have ever obtained from any of these small 
motors. 

Prof. Perry tells me that he has had one of these 
motors running fixed to the ceiling in his mechanical 
laboratory at Finsbury, and although it has had most 
varied and trying loads, in driving experimental 
machinery it has not given the least trouble, nor have 
the brushes been adjusted during the last four months. 

Through the kindness of Prof. Ayrton I lately 
watched one of these motors being tested by his students 
at the Central Institution, South Kensington, and I 
took a note of the result obtained. 





Cc. P.D. H.P. (brake.)| Efficiency per cent. Speed. Weight of motor. 














— | 
33 32°5 | "4556 31°69 2240 36 Ibs. 








. This machine had been running almost continuously 
for some hours previous to the test, and continued 
running with the same current. 

This considerably alters the value that Mr. Clifford 
gives for the H.P. per lb. weight. It brings it up to 
‘0126 H.P. per lb. instead of ‘0045. (The weight of the 
motor is, I think, 36 lbs., not 39 lbs. as Mr. Clifford has 
put it. I cannot imagine that any repairing which the 
motor may have needed would add 3 lbs. to its weight.) 

_ This is 1} H.P. per hundred pounds, and is therefore 
in excess of the estimate usually made by Messrs. 
Ayrton and Perry even for motors very much larger 
than these. 


. June 29th, 1887. 


A. W. Slater. 





Electric Meters for Central Station Lighting. 


The description, in your issue for June 24th, of Dr, 
Aron’s electric meter calls to my memory an instru- 
ment of this class that I designed about three years 
ago at Loftus, in Cleveland. My instrument was to be 
placed in a shunt to the main circuit, protected by a 
safety fuse, and after having been once correztly 
calibrated, the instrument would automatically register 
the amount of current passed through the main circuit 
in ampéres of a constant potential. It requires no 
winding up, or any more attention than the gas or 
water meters at present in general use, and is therefore 
suited to the requirements of central station lighting. 
I have not had the opportunity of experimenting 
further with the instrument, as being only a working 
man my resources would not allow it. 

Arthur Goldsbrough, 

June 28th, 1887, 
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